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GROUND-WATER RESOURCES OF NORTEWESTERN TINDIANA
Preliminary Report: Jasper County

By J. S. Rosenshein and J. D. Hunn

ABSTRACT

Jasper County, in northwestern Indiana, has an area of about 562 square
miles. Glaciofluvial sand and gravel of Pleistocene age is the chief source
of ground water in the northern third and the south-central part of the county.
Wells that tap this source generally are less than 100 feet deep and yield as
much as 500 gpm (gallons per minute). The dolomitic limestone and dolomite of"-
Silurian and Devonian age are used extensively in the southern two-thirds of
the county. Wells that tap these sources generally are less than 250 feet
deep and yield as much as 1,000 gpm. Water from the rocks of Silurian, Devon-
ian, and Pleistocene age varies somewhat in chemical quality. Field chemical
analyses show that the hardness of water from rocks of Silurian and Devonian
Age generally is greater than 100 and less than 350 ppm (parts per milliom).
The hardness of water from rocks of Pleistocene age generally is greater than
120 and less than 350 ppm. '

This preliminary report contains tabulated records of about 440 wells and
test holes giving information about well construction, water level, comdition.
of occurrence, and characteristics of water-bearing material; selected logs
for about 70 wells and test holes giving driller's description of material
penetrated and authors' interpretation of their geologic age; results of about
310 field chemical analyses giving hardness of water and the bicarbonate,
chloride, iron, and sulfate contents; and water levels in 6 observation wells
indicating the magnitude of short-term and long-term water-level fluctuations
in the consolidated and unconsolidated rocks. These basic data include much
of the material to be used in an interpretive report on the ground-water -
resources and geology of the area.

A base map of Jasper County shows the location of each well or test hole
listed in this report. Additional maps show the availability of ground water
in the county and the areal distribution of hardness of water from the con-

solidated rocks of Silurian and Devonian age and the unconsolidated rocks of
Pleistocene age.



INTRODUCTION

Purpose and Scope

An investigation of the ground-water resources and geology of 10 counties
in northwestern Indiana has been in progress since June 1954. This investiga-
tion is being made by the U. 5. Geological Survey in cooperation with the Div-
ision of Water Resources, Indiana Department of Conservation, as a part of a

broad program of these agencies to inventory and evaluate the ground-water
resources of Indiana.

This report is the ninth of a series of preliminary reports to be published
on the ground-water resources and geology of northwestern Indiana. The purpose
of the report is to make the basic data collected during the investigation avail-
able to the public and to provide a preliminary evaluation of the ground-water
conditions and geology as an aid to development of ground-water resources. A
more detailed and comprehensive analysis is in progress and will be published
in an interpretive report on the ground-water resources and geology of the area.

The investigation was made under the immediate supervision of C. M. Roberts,
district geologist for Indiana.

Location and Areal Extent

Jasper County is in the northwestern part of Indiana (fig. 1). The county
is roughly rectangular and includes about 562 square miles. It is bounded on
the north by Lake and Porter Counties, on the south by Benton and White Counties,
on the west by Newton County, and on the east by Pulaski and Starke Counties.
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Well -Numbering System

A numbering system is used to locate and identify the wells and test holes
in this report. The number that is assigned each well or test hole indicates
its location according to the official rectangular public-land survey. For
example, in the number for well 29/5W-13R1, the numbers preceding the hyphen
indicate that the well is in T. 29 N., R. 5 W. The first number after the
hyphen indicates the section in which the well is located. Each quarter-quarter
section (40-acre tract) within a section is assigned a letter symbol as shown
on figure 2. Within the quarter-quarter section the wells and test holes are
numbered consecutively. Therefore, well 13R1 is the first well listed in SE¥SEY

sec. 13, T. 29 N., R. 5 W.
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DATA COLLECTION AND PROCESSING

The well data were collected principally from drillers, water-works
superintendents, and owners. The well records obtained from the drillers
were of two types--written records and reports from memcry. Tentative
driller's locations were checked against the property records in the County
Courthouse to verify the location, to locate the property, and to obtain
the name of the current property ocwner. The locations cof wells were checked
further in the field if major discrepancies existed between the reported
location and the property record in the plat books, if the location given
could not be verified from county records, or if the verified location was’
not sufficiently accurate to be used.

Planimetric maps were prepared for the areas not covered by standard
7% minute quadrangle maps of the U. S. Geological Survey so thalL wells
and test holes could be accurately located in the field. These maps were
compiled with a vertical sketchmaster from aerial photographs using the
horizontal control shown on published Army Map Service maps which were
photographically enlarged to scale 1:31,680.

Plate 1 shows the location of water wells and test holes and test
holes drilled for purposes other than water supply. Most of these loca-
tions are shown to the nearest 10 acres. The basic data for these wells
and test holes are summarized in table 3, 1In addition, selected driller's
logs of wells and test holes are given in table 4.

Samples of water were collected at the time well sites were visited.
These water samples were analyzed in the field office for hardness of
water and alkalinity (expressed as bicarbonate) and chloride and sulfate
contents by standard titration methods. The iron content of the water was
determined at the well site immediately after the sample was collected.
A visual method was used to determine the iron concentration in parts
per million by matching the color of the treated sample to that of a liquid-
color standard having a known iron concentration. The results of the field
chemical analyses (table 5) were used to select sites for collecting larger
water samples for more comprehensive chemlcal analyses by the laboratory of
the U. §. Geological Survey.



Observation wells were established prior to and during the investigation in
order to obtain relative changes in storage in the ground-water reservoir. Table
6 contains the water-level data collected from these wells. The observation wells
were chosen so as to obtain water-level information from artesian and water-table
aquifers. Wherever possible, the wells were established at sites where the factors
affecting the water levels in the aquifer were due chiefly to natural causes.

GENERAL GEOLOGY AND SOURCES OF GROUND WATER

The oldest known consolidated rocks underlying Jasper County are of Cambrian
and Ordovician age. These rocks consist of dolomite, dolomitic limestone, sand-
stone, shale, and siltstone. The rocks of Cambrian and Ordovician age are not
used as a source of water because they generally lie more than 1,300 and 650 feet

respectively below the surface and the water they contain is probably highly
mineralized.

The rocks of Ordovician age are overlain by dolomitic limestone, shale, and
dolomite of Middle Silurian age. These rocks are utilized extensively in the
west-central part of the county as a source of water for domestic, stock, and
public supplies. Wells that tap this aquifer are generally less than 150 feet
deep and yield as much as 600 gpm (gallons per minute}. Much of the material of
Silurian age listed in table 3 as limestone or limestone? is either dolomitic
limestone or dolomite.

The rocks of Silurian age are overlain by dolomitic limestone and dolomite
of Middle Devonian age. These rocks underlie blue-black bituminous shale of
Devonian age (Logan, 1932) or Devonian and Mississippian age (Patton, 1956).
The dolomitic limestone of Middle Devonian age is used extensively in the
southern part of the county for domestic, stock, and public supplies. Wells
that tap this aquifer are generally less than 250 feet deep and yield as much
as 1,100 gpm. The shale of Devonian and Mississippian(?) age is used as a
source of water locally in the southwestern part of the county and wells that
tap this source yield from less than 1 to 10 gpm.

The shale of Devonian and Mississippian(?) age is overlain by limestone,
shale, and sandstone of Mississippian age. These rocks are used as a source of
water in a small area in the extreme southwestern part of the county.

The bedrock is overlain by unconsclidated glacial drift of Pleistocene age.
The drift forms several topographic features in the county (Leverett and Taylor,
1915, pl. 6; Wayne, 1958) such as the Marsailles moraine in the south-central
part; the ground moraine in the southwestern and central parts; the glacio-
lacustrine plains in the southwestern part; and the sand-covered glaciofluvial
plains in the northern and southeastern part.

The unconselidated rocks of Pleistocene age range in thickness from less
than 10 to more than 100 feet. The rocks consist chiefly of clayey till,
glaciofluvial sand and gravel, some glaciolacustrine clay and silt, and scme
wind-blown sand. The glaciofluvial sand and gravel is the chief source of
ground water in the northern third and the central part of the southern half

of the county. Wells that tap this aquifer are generally less than 100 feet
deep and yield as much as 500 gpm.



The unconsolidated rocks of Pleistocene age are overlain locally by thin
alluvium, wind-blown sand, and organically rich sand, silt, and clay of Recent

age. The deposits of Recent age are generally too thin to be a source of
ground water.

Plate 2 shows the availability of ground water in the consolidated and un-
consolidated rocks underlying the county. Plate 3 shows the areal distribu-
tion of hardness of water from the rocks of Silurian age. Table 1 indicates the

significance of the various constituents and properties of the water that are
listed in table 5.

The water from the rocks of Silurian age is moderately hard to very hard.
The hardness is generally greater than 150 and less than 300 ppm (parts per
million). The range in concentration of selected constituents and properties
is summarized in the table below. This table shows the minimum, mode, and

maximum ceoncentrations of various constituents and properties of water from
rocks of Silurian age.

Constituent or property Minimum Mode Maximum
(ppm) (ppm) (ppm)
Iron (Fe)=-=r=m==-rmore-cemeeoee oo <0.1 --- 2.5
Bicarbonate (HCOB) ------------------ 224 326 498
Sulfate (50,)==="===me-cmmomeeemo <5 15 360
Chloride (C%) ----------------------- < 7 72
Hardness as CaCO3 ------------------- 84 191 524

Table 1.--Significance of selected dissclved mineral constituents

and properties of ground water a/
Constituent or Sienifi
property ignificance
Iron (Fe)--mwcmm—mmnncuo Oxidizes to reddish-brown sediment upon exposure

to air. More than about 0.3 ppm stains laundry
and utensils reddish-brown. More than 0.5 to
1.0 ppm imparts objectionable taste to water.
Larger quantities favor growth of iron bacteria.
Objectionable for food processing, textile pro-
cessing, beverages, ice manufacturing, brewing,
and other purposes.

Bicarbonate (HCO3) ------- Bicarbonate in conjunction with carbonate (CO,)
produces alkalinity. Bicarbonate of calcium
and magnesium decomposes in steam boilers and
hot water facilities to form scale and release
corrosive carbon-dioxide gas.

Sulfate (504) ------------ Sulfate in water containing calcium forms hard
scale in steam boilers. In large amounts sul-
fate in combination with other ions gives bitter
taste to water. Some calcium sulfate is con-
sidered beneficial in the brewing process.

a/ Adapted in part from Palmquist and Hall (1961), p. 34-36.
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Table 1.--Continued

Chloride (Cl)---========= Gives salty taste to drinking water when present

in large amounts in combination with sodium. In-
creases the corrosiveness of water when present
in large amounts,

Hardness as CaC0, (Cal- Hard water increases amount of soap needed to make
cium and magnesium)---- lather. TForme scale in beillers, water heaters,
and pipes. Leaves curdy film on bathtubs and

other fixtures and on materials washed in the
water,

Plate 4 shows the areal distribution of hardness of water from the rocks
of Devonian age. The water 1s soft to very hard., The hardness is generally
greater than 100 and less than 350 ppm. The range in concentration of select-

ed constituents and properties from this source i1s summarized in the table
below.

Constituent or property Minimum Mode Max imum
(ppm) (ppm) (ppm)
Iron (Fe)=~=scwumaumunaa <0.1 == 7.5
Bicarbonate (HCOS) ------ 127 291 844
Sulfate (S0,)=er"e=eccaa b 14 180
Chloride (Cl)=e========a <2 9 B8
Hardness as CaCOa------- 60 283 520

Plate 5 shows the areal distribution of hardness of water from the rocks
of Pleistocene age. The water is soft to very hard, The hardness is generally
greater than 120 and less than 350 ppm. The range in concentration of selected
constituents and properties i1s summarized below.

Constituent or property Minimum Mede Maximum
(ppm) (ppm) (ppm)
Iron (Fe)=s==-acar=ccu==- <0,1 o= »7.5
Bicarbonate (HCOS)------ 68 166 512
Sulfate (S0,)=e==%==nau-- <5 64 265
Chloride (CT)--semenvees <b 7 64
Hardness a8 CaCOa------- 32 169 484

CONFINED AND UNCONFINED CONDITIONS

Ground water occurs in the consolidated and unconsolidated rocks of Jasper
County under confined (artesian) comditions or under unconfined (water=table)
conditions. Under confined conditions the aquifer (water-ylelding material) is
overlain directly by ralatively impervious material, and the water will rise

-8 -



above the level at which it is encountered in the aquifer. Under confined
conditions the aquifer is overlain directly by permeable unsaturated material
and the water will not rise above the level at which it is encountered.

TYPES OF WELLS

Drilled, driven, and jetted wells are the principal types of water wells
used in Jasper County. Most water wells 3-inches or more in diameter are
constructed by the cable~tool or percussion method. Where the water-bearing
material is sand and gravel, the well is generally finished with a well screen
set in the aquifer below the bottom of the well casing. (See Rosenshein and
Cosner, 1956, p. 6, for a detailed description of a well screen.) A modifica-
tion of this type of well, the gravel-packed well, has a gravel lining in-
serted between the well screen and the water-bearing material. Where the water-
bearing material is comsolidated rock, the well casing is generally driven a
short distance into the rock, and the well is finished as an open hole. However,
a few wells drilled in shale have been finished with a screen and a gravel pack

in order to prevent the shale from caving into the hole after completion of
the well,

Water wells less than 3-inches in diameter are constructed in unconsolidated
material by driving or jetting. The driven well consists of a small-diameter
pipe having a drive point attached to the end, which is driven into shallow
water-bearing material. The jetted well is constructed by forcing water under
pressure out of a hollow-rod or small-diameter drill pipe that is fitted with
a jetting bit. As the material is washed out of the hole ahead of the casing,
the casing is driven down into the hole. After the water-bearing material is
penetrated the well is generally finished with a well-point screen set in the
vater-bearing material below the beottom of the casing. Table 2 relates the

grain-size in inches and millimeters to the slot and the gauze size of screens
commonly used in water wells.

Table 2.--Grain size and equivalent screen openings

Grain size: After Wentworth (1922), Slot size: 1In thousandths (0.001) of
Equivalent screen openings: From an inch.
commercial catalogs for water- Gauze size: Number of wire strands
well supplies. per lineal inch.
Grain size Equivalent screen opening
Material
Inches Millimeters S5lot size Gauze size
Gravel----~------~uu- >0.08 >2 >80 - - - -
Very coarse sand----- .04 - 08 (1 -2 &0 - 80 <20
Coarse sand------=---- .02 - .04 .50 -1 20 - 40 40 - 20
Medium sand---------- .01 - .02 .25 - .50 10 - 20 60 - 40
Fine sand------------ .005 - .01 .125 - .25 6 - 10 90 - &0
Very fine sand------- .002 - .005( .062 - .125 - - - - - - - -
R .00015- .002, .004 - .062 - - = - - - = -
Clay------------=---- <.00015 <.004




SUMMARY

Preliminary evaluation of the basic data shows that adequate quantities of
ground water are available in most of the county for domestic, stock, and locally
for public and some types of industrial supplies from the rocks of Silurian, De-
vonian, and Pleistocene Age. The rocks of Silurian and Devonian Age are the chief

source of water in the southern two-thirds of the county and the rocks of Pleisto-
cene Age in the northern third.

The chemical quality of water from the rocks of Silurian, Devonian, and Pleisto-
cene Age varies. The water from the rocks of Silurian Age is moderately hard to

very hard. The water from the rocks of Devonian and Pleistocene Age is soft to
very hard.

RECORDS

The records of about 440 wells and test holes are given in table 3. The
table contains information about well construction, water levels, yields and
drawdowns, conditions of occurrence, thickness and characteristics of water-
bearing materials, type of pump, and other data. The altitude of the land
surface at wells and test holes was interpolated from topographic maps.

Table 4 contains the selected logs of about 70 wells and test holes. This
table gives the driller's description of the material encountered, pertinent re-

marks with regard to the material, and authors' interpretation of the geologic
age of the material.

The results of about 310 partial chemical analyses of water are given in
table 5. The analyses were determined in the field office of the Geological
Survey. This table gives information about geologic source, temperature, con-
centration in parts per million of iron, bicarbonate, sulfate, chloride, and
hardness (calcium, magnesivm) of water. The U. 5. Public Health Service
standards for drinking water are given in the table headnotes for iron and
manganese together, sulfate, and chloride. No official standards have been
established for hardness of water, However, water with respect to hardness is
generally classified {Lamar, 1942, p. 25-26) as follows: O0-60 ppm soft; 61-
120 ppm moderately hard; 121-200 ppm hard; more than 200 ppm very hard.

Table 6 contains the records of six observation wells of which three were
established during the investigation and three prior to the investigation. The
water levels in the observation wells were obtained either by recording gages
installed on the well or by manual measurements made with an engineer's steel
tape graduated to a hundredth of a foot. The water levels are in feet below
land-surface datum. Daily highest water levels are given for the observatiom
wells equipped with recording gages, and periodic water levels are glven for
the observation wells measured manually. Factors affecting the water levels in
the observation wells are also indicated. For additional water levels see
water supply papers listed under U. S, Geological Survey in selected biblio-
graphy. The location of the observation wells is shown on plate 1.
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Table 4,--Selected logs of wells and test holes in Jasper County, Indiana

R B
|!G.LJ. Sarg o LT

Type of record: Driller's log.

=

Altitude: 702 feet.

Thick-

Material ness Dgpth Remarks
(fEEtE ( eEt)
Quaternary System: :
Recent and Pleistocene Series:
Sand and yellow clay------~~-===-=-= 19 19
Mississippian and Devonian Systems: °
Lower Mississippian and Upper Devonian Series:
Slate, dark--=====--ccc-r—enm- 86 105 Shale.
Shale, slaty, light----=-=-=--2--- 30 135 Fissile shale.
Devonian System:
Middle Devonian Series:
Limestong-====-=--cecmmecmoeemm—a - 70 205
Well 27/6W-30G2
Type of record: Driller's log. Altitude: 728 feet.
Quaternary System:
Recent and Pleistocene Series:

Dirt and clay-----s-vermmmmmccea—— 12 12

Clay, gritty, and sand----=--=------ 23 35

Sand and gravel--======re—w-——u—— 3 38

Well 27/6W-30HL
Type of record: Driller's log. Altitude: 732 feet,
Quaternary System:
Recent and Pleistocene Series:

Dirt and yellow clay=-=====r==-==-- 15 15

Clay, Britby----------——--moommue 15 30 .

Clay and slate---w-==-ccmcoaee-co- 4 34 Clay with gravel-
sized shale
fragments.

Sand and gravel---=--s-me-mmmmaaaaa 3 37

Well 27/6W-30L1
Type of record: Driller’'s log. Altitude: 730 feet.
Quaternary System:
Recent and Pleistocene Series:

Hardpan----- R e L T LT 4 4

Clay, yellow, and boulders-------- 7 11

Clay, gray, and gravel------------ 13 24

Sand and gravel--=-=--===ecre---—--—--- 5 29

Clay, brown---=-==-------us=comu=-- 5 34

Sand and gravel--------ce—mmmooman 4 38

Clay, brown----------ce-ucmmmmmau- 15 53

Clay, brown, and gravel------==---- 12 65
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Table 4.--Selected logs of wells and test holes in Jasper County--Cont.

Well 27/6W-30L2
Type of record: Driller's log.

... Altitvde: 730 feet.

; Thick- Depth
Material ness (feet) Remarks
(feet)
Quaternary System: 4
Recent and Pleistocene Series:
Clay----=m-—m—memmmmmmmmme oo 12 12
Clay and gravel----------coccuan-- 7 19
Gravel----—-—cc——mm e - 3 22
Clay and boulders-----=-=----cew-= 10 32
Sand and gravel--------camaa_coaan 11 43

Well 27/6W-31P1
Type of record: Driller's log.

Altitude: 738 feet.

Quaternary System:
Recent and Pleistocene Series:
Dirt and clay=======r-=ccceceau_o- 23 23
Mississippian System: ,
Lower Mississippian and Upper Dewvonian Series:
Slate, light-----—--—-——----—~o——-- | 45 70 Shale.
Slate, dark=====---ereceacae_aioana 119 189 Do.
Devonian System:
Middle Devonian Series:
Limestone-——=————==w-s-emem————em 13 202
) Well 27/6W-32B2
Type of record: Driller's log. Altitude: 748 feet.
Quaternary System:
Recent and Pleistocene Series:
Clay and sand-------------mme------ 8 8
Mississippian System:
Lower Mississippian Series:
Limestone----—————————— =+ —— ————u_ = 12 20
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale—=—==--—ar———amo—ao o moo oo |60 80
_ Well 27/7W-4E1
Type of record: Driller's log. Altitude: 673 feet.
Quaternary System:
Recent and Pleistocene Series:
Sand, yellow--=-=m-cmmmmmmmmmaan 6 6
Clay, gritty, gray-=--=====-=re=--- 12 18
_ Sand, loose, clayey---=---------== 7 25
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale==—-====-=—c—cco—ooooooman | 28 57
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Table 4.--Selected logs of wells and test holes in Jasper County--Cont.

Well 27/7W-6R1

Type of record: Driller's log.

Altitude: 682 feet.

“Thick- Depth
Material ness (feet) Remarks
(feet) ee
Quaternary System:
Recent and Pleistocene Series:
Sand, yellow========c-cocummmananan 10 10
Clay, gray--=r-=--=-=-====------=- 28 38
Mississippian and Devonian Systems:

Lower Mississippian and Upper Devonian Series:

Shale=-===r=re--sme e re e 122 160
Devonizu System:
Middle Devonlan Series:
Limestone--=-======-r------------- _40 200
Well 27/7W-7C1
Type of record: Driller's log. Altitude: 677 feet,
Quaternary System:

Recent and Pleistocene Series:

Sand, yellow------m-ecomammacmananax 10 10
Clay, sandy, gray--------==-=-=-===== 16 26
Mississippian and Devonlan Systems:

Lower Mississippian and Upper Devonian Series:
S5late-====ercr-cmmm s e 104 130 Shale,
Limestone-=====--=--ecnrececceccaa. 2 132
Slate=-=--c------rcenrcummmm—n——— 10 142 Shale,

Devonian System:
Middle Devonian Series:
Limestone==---=--e=w-nw----------- 28 170
Well 27/7wW-8D1
Type of record: Driller's log. Altitude: 680 feet.
Quaternary System:

Recent and Plelstocene Series:

Sand, black-----vemeaceremonmmanx 5 5

Sand, yellow=-==rmeccamacarcenannn 20 25

Clay, blue-er--v-cecemmeasraranno 7 32

Sand-~======;ecar-eocrccecmrmanne~ 3 35

Clay--w=-e=-mmemmcene-cmnaccmeaax"- 3 38
Miseiesipplan and Devonian Systems!

Lower Missiesippian and Upper Devonian Series:

Slate, black---=-=====me-nnma== “aa= 14 52 Shale.
Slate, gray-=--=--- semmemmeema—— --- | 113 165 Do,
Devonian System:
Middle Devonian Series:
Limestone, brown-----s==necacare=- 7 172
Limestone, whitg-===-ccevcarcacana 8 180
Limestone, light-brown=--=======--- 13 193
— Limestone, gray to black=---c==n==~- 7 _200
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Table 4,--Selected logs of wells and test holes in Jasper County--Cont.

Well 27/7W-12D1

Type of record: Driller's log. Altitude: 696 feet.
Thick h
Material ness Dept Remarks
(feet) (feet)
Quaternary System:
Recent and Pleistocene Series:
Sand, yellow----------------"--=-- 15 15
Clay------------=reme-ummcooonea 6 21
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Slate---w-mmmmmmm e e 84 105 Shale.
Devonian System:
Middle Devonian Series:
Limestone--======-=—=c—m=c—m——-—n==- 28 133
Well 27/7W-13Q4
Type of record: Driller's log. Altitude: 725 feet,
Quaternary System:
Recent and Pleistocene Series:
S0il, sandy-=======--=--=eremaaa__ 3 3
Mississippian System:
Lower Mississippian Series:
Sandstone, rotten----------------- 7 10
Sandstone, hard, elean, tight----- &1 51
Sandstone, soft, clean------------ 5 56
Sandstone, hard, clean------------ 8 64
Sandstone, soft, clean------------ 2 66
Sandstone, hard, tight------------ 50 116
Sandstone with blue shale--------- 9 125
Well 27/7W-15R1
Type of record: Driller's log. Altitude: 734 feet.
Quaternary System:
Recent and Pleistocene Series:
" Clay-------- e e 11 11
Mississippian System:
Lower Mississippian Series:
Limestonge-—----—=mmmmcu e o 10 21
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Slate-------crmmmmr e e ——— 29 50 Shale.
Well 27/7W-18R1
Type of record: Driller's log. _ Altitude: 717 feet.
Quaternary System: '
Recent and Pleistocene Series:
Clay, gritty--------—=-~----cvuwe-- 12 12
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Table 4.--Selected logs of wells and test holes in Jasper County--Cont.

Well 27-7W-18R1--Cont.
: Thick-
Material ness szth Remarks
{feet) (feet)
Mississippian System:
Lower Mississippian Series:
Limestone in layers---------—=---- 23 35
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Slate-=-=m-ccm oo oo e o 17 52 Shale.
Well 27/7W-21H1
Type of record: Driller's log. Altitude: 726 feet.
Quaternary System:
Recent and Pleistocene Series:
Clay====--=-cecccccccccccconuaan 13 13
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Rock, yellow-===--ceeeeccccccaaana 20 33 Weathered
limestonet
~ Snale, blue--==-----meru-ccneeaaan 17 50
 Slate, gray--=----=---mmmmcuaaea- 125 175 Shale.
Slate, whlte--------cauccnacurnan- 25 200 Do,
Devonian System:
Middle Devonian Series:
Limestone-s-su-cececcm e e e - 42 242
Well 27/7W-24B1
Type of record: Driller’s log. Altitude: 700 feet.
Quaternary System:
Recent and Pleistocene Series:
S0i1l and eclay~~==sccacccoamuuma 4 4
Mississippian System:
Lower Mississippian Serles:
Sandrock-=-=--rremcecncerneecanaan 100 104
Misgissippian and Devonian Systems:
Lower Mipsissippian and Upper Devonian Series:
Shalg-=-==s-recccccrmncccnacmouaaan 3 107
Well 27/7W-24G1
Type of record: Driller's log. Altitude: 730 feet.
Quaternary System:
Recent and Plelstocene Series:
Top S80ll=rememmmcavmneuc e ca e 1 1
Clay, rede=v-wemcccrcc e e ceema 1l 12
Mississippian and Devonlan Systems:
Lower Mississippian and Upper Devonian Series:
Shale, browm-----==-=-s=cecamae-a- 77 89
Shale, light-blug===s===secccncan- 28 117




Table 4.--Selected logs of wells and test holes in Jasper County--Cont.

Well 27/7W-24Gl--Cont.
Thick-
Material ness ?;EE:) Remarks
(feet)
Devonian System:
Middle Devonian? Series:
Limestone, black--=====s=ce--a--n- 3 120

Type of record: Driller's log.

" Well 27/7W-24G2

Altitude: 715 feet.

Quaternary System:
Recent and Pleistocene Series:
Top S0il-=--=rem-mmmmmmmmm - 1 1
Shale-------——mmmmcmmrme oo 3 4 Clay?
Sand------=-=----- - 1 5
Clay-—---=—===ccccmmmmmm e emmm 3 8
Mississippian System:
Lower Mississippian Series:
Sandstone with pebbles-----=-==--- 5 13
Sandstone-----=-====~=—-———s_——ma= 3 l6e
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, hard, blug-------—-u-—-mu- 14 30
Well 27/7W-25A1
Type of record: Driller'’s log. Altitude: 734 feet.
Quaternary System:
Recent and Pleistcocene Series:
Top SOil-=cmmmmmmm e mc o 2 2
Glay-r-—-——----—-—m—mmmmmmm e —m e 11 13
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, soft, black---~--------ww== 7 20
Shale, medium, black-=-===-==-n-v= 47 67
Shale, hard, brown-----~------=--- 30 97
Shale, soft to hard, brown-------- 15 112
Soapstone-======rr——-——==—woomaa-a 26 138 Shale and lime-
stone?
Devonian and Silurian Systems:
Limestone, hard--~-------------==- 11 149
Limestone, gray------—-============= 19 168
Limestone, hard-----------—---—--= 56 224
Limestone, hard, white------=---~~ 60 284
Limestone, hard, browvn------------ 32 316
Shale and limestone-~===-—-—-————--- 188 504
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Table 4.--Selected logs of wells and test holes in Jasper County--Cont.

Well 27/7W-25B1
Type of record: Driller's log.

Altitude: 737 feet.

Thick~- Depth
Material ness (feet) Remarks
(feet)
Quaternary System:
Becent and Pleistocene Series:
Soil and clay-----=--—-——-—smecuaa 14 14
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, black----=w--—-mmmem e 91 105
Shale, blue-~-----crr--mnncenaeea- 25 130
Devonian System:
Middle Devonian Series:
Limestone, gray------------=--=--- 35 165
Rock, broken---=--=-=-ccccmmcmcuaa-- 1 166 Creviced limestone.
Limestone, gray-----=------------- 14 180

Well 27/7wWw-25J1
Type of record: Driller's log,

Altitude: 727 feet.

Quaternary System: i
Recent and Pleistocene Series:

A

Top 801l=smcm e 2 2
Clay, yellowr==-==--cmmeemmmcncam 17 19
Clay, gray---=--——-—--—————————--- il 50
Silt, clay, and gravel--==--====---- 3 53
Well 28/6W-16Q1
Type of record: Driller's leg. Altitude: 673 feet.
Quaternary System:
Recent and Pleistocene Series:
Sand, yellow------—----——=——==-—-- 22 22
Clay, sandy, blu@r====rr-=-mcema== 35 57
Gravel, coarse, and sand------=--- 1 38
— Clay, blue----———-—— - —me oo 1 59
Well 28/6W-23H1
Type of record: Driller's log. Altitude: 675 feek.
Quaternary System: i
Recent and Pleistocene Series: ; |
Sand, vellow-=-----ccmmmmmocnaa o 15 v 15
Clay, sandy, gray---~-------n-==== 20 {35 ;
Clay with gravel and boulders----- 13 I 48
Mississippian and Devonian Systems: ' : |
Lower Mississippian and Upper Devonian Series: 1 d
Slate-===="cc e 4 . 52 } Shale.
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Table &.--Selected logs of wells and test holes in Jasper County--Cont.

Well 28/6W-28H1

Type of record: Driller’s log. Altitude: 677 feet.
Thick- !
Material ness | Depth Remarks
(feet) (feet)

Quaternary System:
Recent and Pleistocene Series:
Sand, yellows-==-=m===—-m-oommmonem 15 15
Clay, gritty-----=--===c-r=-—-===-= 10 25

. . - . . !
Mississippian and Devonian Systems: !
Lower Mississippian and Upper Devonian Series:

Shale, slaty-----===-====n---c«-== | 15 40 Fissile shale.

Well 28/6W-29Q1
Type of record: Driller's log. Altitude: 680 feet.
Quaternary System: |
Recent and Pleistocene Series: _ !
Sand, yellow=====ce---ccmmmmmmme 6 i 6
!

Clay, gray---~-------==—-=—=====-= . 16
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:

Shale-=----—-=s-emmmec—————cmcmo=— , 28 50

Well 28/6W-31J1
Type of record: Driller's log. Alritude: 682 feet.
Quaternary System: . : —

Recent and Pleistocene Series: : :
Sand and clay; vellow----------=-- .16 i 16
Mississippian and Devonian Systems: 3 !
Lower Mississippian and Upper Devonian Series: !
Slakte--=--—-———-==c---mmmmmum————— , 76 i 92 Shale.
Devonian System: * E
Middle Devonian Series: |
Limestone-—--—-======-re-—----===== 41 { 133

Well 28/7W-7J1
Type of record: Driller's log. Altitude: 650 feet.

Quaternary System:
Recent and Pleistocene Series:
Sand, yellow---=c==mmmmc-nocmmmono 20 20
Clay and sand------«-w=====c---n-= 60 80
Clay, sandy----=======r----=-w=---~ 5 85
Sand, fine-------====c=--=---w---- 5 90
Sand, coarse----------smmmmm-—n——- 9 99
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Table 4.--Selected logs of wells and test holes in Jasper County--Cont.

Well 28/7W-9L1
Type of record: Driller's log.

Altitude: 662 feet.

Thick-
Material Depth
ness Remarks
(Eeet)
(feet)
Quaternary System:
Recent and Pleistocene Series:
Sand, vellow-=------nrmcmumanu- 15 15
Clay, blue-===---emmmmmmme e e e 50 65
Sand, fine, gray----------eeeana- 5 70
Mississippian and Devonian System:
Lower Mississippian and Upper Devonian Series:
Shale-==--m-me e e e e e 50 120
Pevonian System:
Middle Devonian Series:
Limestone, Pray--======--=======- 40 160

Well 28/7wW-9Q1
Type of record: Driller's log.

Altitude: 662 feet.

Quaternary System:
Recent and Pleistocene Series:

Drift and sand-=---=---ceecemaaaa- 10 10
Clay, blug==--sscmcccccccccccceaan 13 23
Quicksand-===-=---cccccccacauaaaan 4 27
Hardpan------=====--cmcmcmecmau-= = 2 29
Clay, blug-=-=--ccccccaccccaaaa. - 21 50
Hardpan-=-===-=----racuceanccnean 8 58
Gravel, dirty-«~~a--c=v-=- tmmm—a- 1 " 59
Clay--e-mmme e mmcccecccccm e 11 70
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, gray and black----- om—————— 40 110
Devonian System:
Middle Devonian Series:
Lime, hard, black-=-r-=-=veeera=ax 5 115
Dolomite, white--==-===;-ceccecu-- 10 125
Limestone, salt and pepper-p=--=- 25 150

Well 28/7W-25C1
Type of record: Driller's log.

Altitude: 670 feet.

Quaternary System:
Recent and Pleistocene Serijes:

Sand, yellow-===----ceccccacaaaa 5 5
Clay, smooth-=---ccccme-ua ———— o 18 23
Clay, gritty--=a=-ceamn—cuau i m—— 15 38
Mississippian and Devonian Systems: |
Lower Mississippian and Upper Devonian Series:
Slate--=-m=mmmmmme e cm e ———— ' 1 92 130 )Shale.
Devonian System: !
Middle Devonian Series: '
Limestone---——-w-aucavcccu—naca -~ 150 280
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Table 4.--8elected logs of wells and test heles in Jasper County--Cont,

Well 28/7W-26F3
Type of record: Driller's log.

Altitude: 668 feet.

: Thick= IDepth
Material | Tiess (feet) Remarks
| (feet)
Quaternary System: i
Recent and Pleistocene Series: !
Sand, yellow=-=-====-===ceme-amu-- | 16 16
Clay, gravelly, blugw-=-u--umacaaa v 6 22
Clay, gravelly, sandy------=-«----- { 16 38
Clay------===-=-====="--=~-~—~————~ - + 37 75
Mississippian and Devonian Systems: '
Lower Mississippian and Upper Devonian Series:
Shale=v---c-—-mcmmim e cmmcmnea - i 25 100

Well 28/7wW-32N2
Type of record: Driller's log.

Quaternary System:
Recent and Pleistocene Series: ;

Altitude: 665 feet.

Sand, yellow------------c-o--mooo- ;18 18

Clay, gritty-----—--—------—--—==« . 20 38 |

Mississippian and Devonian Systems: |

Lower Mississippian and Upper Devonian Series: i
Slate---=-=mmmememmmmm e mm - - . L6 84 | Shale

Well 29/5W-27M1
Type of record; Driller's log.

Altitude: 690 feet.

Quaternary System:
Recent and Pleistocene Series:

Sand, yellow==cc---m-c--m—ce—mna- 15 15
Clay, sandy, gray----------------- 6 21
Davonian System:
Middle Devonian Series:
Limestone-----=-=---—=--=—~--n--~-—~- 13 34

¥

Well 29/6W-a11
Type of record: Driller's log.

Altitude: 721 feet.

Quaternary System:
Recent and Pleistocene Series:

Dirt and sand-------=====ne-o-o--- 20 20
Clay, gray--===--===-u--com-mmmanu 76 96
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Slat@=-—==—=c- - mmccem oo oo | 27 123
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Table 4.--Selected logs of wells and test holes in Jasper County--Cont.

Well 29/6W-7P1

Type of record: Driller’'s log.

Altitude: 705 feet.

iThick—'

Material ness D;Pth Remarks
( feet) (feet)
Quaternary System:
Recent and Pleistocene Series:
Clay, yellow-====--eommmmmencne 25 25
Clay, blue----=------emrmumammam- 93 118
Clay, gray-----=-=smeccmcmc-—ven—n 7 125
Sand and gravel--===-==-c-mceeeaen- 1 126
Clay, brown-----=-ee---mooorm e 6 132
Silurian System:
Middle Silurian Series:
Limestone--==-=-=-=~c-eeenocn—u-o 13 145 Dolomitic lime-
stone or
dolomite.

Well 29/6W-30E1

Type of record: Driller's log.

Altitude: 651 feet.

Quaternary System:
Recent and Pleistocene Series:

Clay---------—----—-————-==-acaaaa=a 4 4

Bilurian System:
Middle Silurian Series:

-Lime, broken--------—--w----—--x m—— 8 12 Dolomitic lime-
stone or
dolomite,

Lime, coarse, gray-----=-==-=====-= 138 150 Po.

Lime, medium, gray---=----------=--- 15 165 Do.

Lime, coarse, gray-----=-==--s-cu- 85 250 Do.

Lime, brown---------------=-u-a-.- 60 310 Do.

Lime, whiteé-----c--ommnoncccnnnnn 130 440 Do.

Lime, brown--------=----c--u-a-=- - 36 476 Do.

Lime, hard, dark-gray-----=---=--== 4l 520 Do.

Lime, very hard, brown-----=-—---- 33 553 Do.

Well 29/7W-8R2 .
Type of record: Driller’'s log. Altitude: 704 feet.
Quaternary System: .
Recent and Pleistocene Series:
Clay-=-=m=mmmm e e - 112 112
Mississippian and Devonian Systems: .
Lower Mississippian and Upper Devonian Series:
Shale-----=---c--tume et mmcmmeaaa 10 122
Devonian System:
Middle Devenian Series:
Limestong--~----=---ae----—mmeem—- 20 142
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Table 4.--Selected logs of wells and test holes in Jasper Gounty--Cont.

Well 29/7W-36H1

Type of record: Driller's log.

Altitude: 663 feet.

i Thick- Depth
Material ness (feet) Remarks
(feet)
Quaternary System:
Recent and Pleistocene Series:
Top S0il--==---mmcmm e rmmcm e e 3 3
Clay, red---c--em—memmmme e ieeaem 3 6
Clay, sandy---==----=--s-—-cceuuna 3 9
Sand------------—mm e 2 11
Clay------~---rmmmmmmmmemee e cmee e 5 16
Sand and clay--=-==-=---=w-——----- 12 28
Gravel, coarse-----===-=ccmcaa-—oo 6 34 Limestone at 34
feet.

Well 29/7W-36J1

Type of record: Driller's log.

Quaternary System:

Altitude: 662 feet.

Recent and Pleistocene Series:
Top soil-=-w=-e-cmrm e e 1 1
Gravel, red-------=c--cmmcmcmmn 4 5
Sand and clay; red---------------- 13 18
Sand, clean----~=--=-==;-ecmmcmnn-- 10 28
Sand and gravel; clean------------ 11 39
Sand, clean~=====w-——m oo __a- 8 47 Limestone at 47
feet.
Well 29/7W-36J2
Type of record: Driller's log. Altitude: 665 feet.
Quaternary System: i | '
Recent and Pleistocene Series: i
Top soil-=memmm e - - 1 1
Sand, red-----r--=m---—mmm—e—a—aa 8 9
Clay, sandy, red----------—---—--- 5 14
Clay, soft, blug---w--ccummunaa_-. 15 29
Sand, coarse, with clay-=---=-«--=-= 4 33
Sand, coarse, with some gravel---- 6 39
Sand, coarse, with clay----~------- 3 42 Limestone at 42
feet.
Well 29/7W-36J3
Type of record: Driller’s log. Altitude: 663 feet.
Quaternary System: i
Becent and Pleistocene Series:
Top soil--wmmemc e e e 1 1
Clay, sandy, red----==-=-ceeeaee-- 14 15
Sand, fine=====ce—--—mmmm—e - 9 24
Sand and eclay--=-r=====c-mrereen=~ 2 26
Gravel=-cv--oommmmmm e 3 29 Hard limestone at
29 feet.
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Table 4.--Selected logs of wells and test holes in Jasper County--Cont.

Well 29/7W-36K1

Type of record:; Driller'’s log.

Altitude: 663 feet.

Thick- Depth
Material ness Remarlks
(feet) (feet)
Quaternary System:
Recent and Pleistocene Series:

Clay, sandy---=-=-==r-=-eeeeoma—u-- 10 10
Sand, dirty-------=---=---uememaaa- 10 20
Sand, white-----r--veemr—ccne——a - 20 40
Sand and gravel--=-=--em-r——-c-—na- 10 50

Well 30/5W-4F1

Type of record: Driller's log.

Altitude: 685 feet.

Quaternary System:
Recent and Pleistocene Series:
Soil, black-----—-————=-u—m e 3 3
Clay, brown----==--ceeeeoocor——- 13 16
Clay, gray------=-=-—=ce--cuoou-n- 26 42
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, blue-~=---=-cummcmmccccaaa 23 65
Shale, brown------——--------—-c == 33 98
Shale mixed with sand-==r==-r-==-= 6 104
Devonjian System:
Middle Devonian Series:
Limestone, dolomitic---~-—---c---= 2 106
Dolomit@=-====-==-ecccmoacmcm e o~ 2 108
Well 30/5W-9L1
Type of record: Driller's log. Altitude: 685 feet.
Quaternary System:
Recent and Pleistocene Series:
Sand and muck----------=-=----——== 18 18
Clay, blug-----=wvmmmmmmr e e e 85 103
Devonian System:
Middle Devonian Series:
Lime, blue--=-+-=-vecmcmmmrc oo 99 202
Lime, brown--------=—sc-cmmeceneea-- 32 234
Lime, broken, brown------=-=====--= 14 248
Lime, blue----------=-—----————-——- 12 260
Well 30/5W-9L2 .
Type of record: Driller's log. Altitude: 688 feet,
Quaternary System:
Recent and Pleistocene Series:
Sand, yvellow--------m---vuuu- - 8 8
Clay, blug-=====--mrecnm— e - 22 30
Clay, sandy, blue---=-—-=veuocaaaa- i5 45




Table 4.--Selected logs of wells and test holes im Jasper County-~Cont.
Well 30/5W-91L.2--Cont,

Thick- Depth
Material ness (feet) Remarks
(feet)
Quaternary System:
Recent and Pleistocene Series:
Clay, blug-====-m=mmmmm o 25 70
Clay, blue, with some fine sand--- 15 B5
Sand and gravel----ce-em-aaooau—_——- 20 105

Well 30/5W-16Al
Type of record: Driller's log. Altitude: 680 feet.
Quaternary System:
Recent and Pleistocene Series:

Sand and clay--------------=------ 25 25
Clay, blue, and sand-------------- 25 50
Sand and clay--=--===-wu-mccoacaoo 35 85

Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:

Lime and shale=-=-===-—r-ccoo-—moaon 10 95
Devonian and Silurian Systems:
Lime, gray--====-==ccecmecmronoo 30 125 Dolomitic lime-
stone or dolomite.

L2, blue--==~=c-ommmmmmm e 155 280 Do.

Lime, hard, gray-------—========== 12 292 Do.

Lime, gray and blue---=--=-=-c-ac_-—- 18 310 Do.

Lime, brown------=--c-cece—o_-- 5 315 Do.

Well 30/5W-19Ql
Type of record: Driller's log. Altitude: 681 feet.
Quaternary System:
Recent and Pleistocene Series:

Record missing--=-==--------=co-u- 20 20
Mud and sand---------------------- 40 60
Sand and gravel---------omcmoaa_an 20 80
Grave]-==cmemmemc i e e - 18 ag

Silurian System:
Middle Silurian Beries:

Lime, black~- —------mcmcccmmceaa- 7 105 Dolomitic limestone
or dolomite,

Lime, black and gray-----========= 30 135 Do.

Lime, hard, blue--------=-=-ec---a 20 155 Do.

Lime, brown-------sc—commrmccea = 23 178 Do.

Lime, hard, gray------------=-c-=- 92 270 Do.

Lime, brown------ce-ccommcmeo e 10 280 Po.

Well 30/5W-26C1
Type of record: Driller's log. Altitude: 711 feet.

Quaternary System:
Recent and Pleistocene Series:
Clay, sandy----------------saneun- 70 70
Clay, smooth, blue---=------------ 25 95
Clay, sandy------===ccccmcccccao- 4 99
Gravel and sand-------cceccmcaaaaaa 2 101




Table 4.--Selected logs of wells and test holes in Jasper County--Cont.
Well 30/5W-34L1

Type of record: Driller's log.

Alzitude: VOZ feel,

Thick- Depth
Material ness (feet) Remarks
{feet)
Quaternary System:
Recent and Pleistocene Series:
Clay-======-smmemre e m e 72 72
Mississippian and Devonian System:
Lower Mississippian and Upper Devonian Series:
Slate-—-—---——~=-cmcm e em e 28 100 Shale.
Devonian System:
Middle Devonian Series:
SEONE=====—=———————— e ——— ——m—mm— - 30 130 Limestone.
Well 30/5W-35C1
Type of record: Driller's log. Altitude: 702 feet.
Quaternary System:
Recent and Pleistocene Series:
Clay, vellow---------=-s-cc-wcaa-- 7 7
Clay, gray-=-v-cememcecccceacaeon= 59 66
Devonian System:
Middle Devonian Series:
Limestone-=-—~=-——«=ococemcmeacaa=a- 49 115
Well 30/6W-14R1
Yype of jnuoid;  Sample study by G. F. Fix, 5-8-46. Altitude: 685 feet,
Quaternary System:
Recent and Pleistocene Series:
No sample-======-----—---—-~--———— 97 97
Pevonian and Silurian Systems:
Dolomite, coarsely crystalline,
pyritiec, vuggy, brown to black-- 8 105
Czxlomwmive, crystalline, nonporous,
light-brown, with white to buff
chert and tripoli---=-=====c=--- 5 110
Dolomite, sucrose, light-gray
to buff, with abundant white ,
rounded and frosted quartz sand- 5 115
Dolomite, finely crystalline Lo
coarsely sucrose, pyritic,
vuggy, light-gray-----~==-«-wu-ao- 25 140
Dolomite, light-gray to white-~--- 55 195
Dolomite, coarsely sucrose,
vugegy, white-------v-——=ceaaa—o 20 215
Dolomite, finely crystalline,
with trace of dolomitized
Fossilsm===-mcmemrm e 10 225
Dolomite, light to medium-gray---- 15 240
Dolomite, white to gray, with
trace of buff------c-memmece-—-- 30 270
Dolomite, medium-crystalline, ’
very vuggy, medium to dark-gray- {100 ° 370
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Table 4.--Selected logs of wells and test holes in Jasper County--Cont.
Well 30/6W-14R1--Cont.

Thick- Depth
Material ness (feet) Remarks
. {feet)
Devonian and Silurian Systems:
Dolomite, crystalline, vuggy,
light-buff, with abundant
vhite chert and tripoli---------- 33 403
Dolomite, buff to gray-buff, with
white and gray chert and tripoli- | 47 450
Dolomite, very vuggy, buff to gray- | 40 490
Dolomite, slightly wvuggy, medium-
BLay---—=rr--==s-emecmeessmae—aaa- 15 505
Dolemite, crystalline, slightly
vuggy, light-gray-white---=------ 35 540
Dolomite, very vuggy, buff to gray- | 50 590
Dolomite, slightly vuggy, medium-
oy A e L L et 15 605
Dolomite, crystalline, slightly
vuggy, light-gray-white---------- 35 640
Dolomite, coarsely sucrose, buff
to gray, with very abundant
~ g1 YT cemmm e mmmmm—m———n- 20 660
Dolomite, gray and buff, with chert 10 670

Dolomite, finely crystalline,
slightly vuggy, light-brown to

gray-brown---------c--cceccuaa— 40 710
Ordovician System:

Upper Ordovician Series:
Record missing--------==----c—- 30 740
Shale, gray-green, interbedded

with brown to gray-brown pyritic

dense dolomite-=-=--=--=cceua-———— 10 750
Record missing-----====-=caceacaaa- 45 795
Dolomite, coarsely crystalline,

vuggy, white mottled with gray--- 13 808

Dolomite, crystalline, slightly
vuggy, mottled gray to gray-

brown-------c---c-memmeeee - 7 815
Record missing---=====m---ocoo-mann 10 825
Shale, hard, medium-gray----------- 15 , 840
Shale, dark-gray to green----=--=---- 50 890
Shale, dark-gray to black---------- 53 943

Middle Ordovician Series:
Dolomite, coarsely crystalline,
pyritic, slightly vuggy,

mottled light-to dark-brown------ 7 950
Dolomite, less c¢crystalline, non-

porous, light-to dark-brown------ 25 975
Record missing----==--—---=---=~=--- 25 1,000

Delomite, medium-to coarsely
crystalline, slightly vuggy,

medium-to dark-browmn------------- 12 1,012
Dolomite, buff with dark-browmn

streaks----~====--c-emmmm e - 13 1,025
Dolomite, brown-=-=--=-s-—s-ac—a_aa 20 1,045




Table &, --~Selected logs of wells and test holes in Jasper County--Cont.
Well 30/6W-14R1--Cont.

ThickA Depth
Material ness (feet) Remarks
{feet)
Ordovician System:
Middle Ordovician Series:

Dolomite, buff with dark-brown

stregakS------—---=-tmssmmem———aa- 20 1,065
Record missing--=======-==--e-—-v== 160 1,225
Limestone, lithographic, brown

and buff, with very abundant

buff to brown chalky sucrose

dolomite=-r====---m---cmm e mae o 10 1,235
Dolomite, medium-sucrose, buff---- 15 11,250
Dolomite, finely crystalline

to coarsely sucrose---—--—-==--=---=- 10 11,260
Dolomite, crystalline, brown,

with fine to medium rounded

and frosted grains of white

sand and trace of gray to

green argillaceous dolomite----- 10 1,270

Ordovician and Cambrian Systems:

Lower Ordovician and Upper Cambrian Series:
Sandstone, fine to coarse, non-
coherent, white, with rounded

and frosted graing-==-=---------- 30 11,300
Sandstone with some buff
argillaceous chalky dolomite---- 27 1,327

Sandstone, fine to coarse, non-
coherent, white, with rounded
and frosted grains-----------==-~ 33 ]1,360

Dolomite, crystalline, slightly
pyritic, light-buff to gray-
white, with abundant white
chert, some rounded and
frosted grains cf fine to
medium sand, and green flaky
metabentonite-----~«--mmemmommen 30 1,390

Dolomite with abundant rounded
and frosted grains of fine to
coarse sand, some chert, and

white tripoli--=--=====ceceeuu-= 30 1,420
Dolomite with abundant, white

opaque to translucent chert----- 15 (1,435
Record missing---~-==--=-===coeu-- 15 1,450

Dolomite, crystalline, pink to
buff, with very abundant white
clear quartz, white crystalline
calcite, and abundant white
opaque cherft-s----eccccecccaena= 20 (1,470

Dolomite and chert; white to buff,
with abundant calcite and trace :
of sand and asphalt----========= 30 (1,500

Dolomite, crystalline, buff, with
30 percent white mottled opaque
chert, abundant oolitic chert,
and siliceous calite----=-=-==-=--- 16 1,516




Table 4.--Selected logs of wells and test holes im Jasper County--Cont.
Well 30/6W-14R1--Cont.

Thick4
Material ness Depth

(ooe) (feet) Remarks

Ordovician and Cambrian Systems:
Lower Ordovician and Upper Cambrian Series:
Dolomite, darker, with less
oolitic chert and siliceous
oY N R R ittt 12 1,528
Dolomite, crystalline, buff to
gray-buff, with some white
chert, trace of brown chert,
and sand=------ccecau_ o —caaauaa 7 [,535
Becord missing-------===c—cecmne-- 10 1,545
Dolomite, crystalline, white to
buff, with 20 percent white,
gray, and brown opaque to sub-
translucent chert, and trace of
tripoli, clean quartz, and pink
dolomit@-~=====wccccmm e 10 1,555
Dolomite, finely crystalline,
white to buff, with some white,
gray, and brown opaque to sub-
translucent chert and trace of
white to dark-red ocolitic chert- 5 1,560
Dolomite, crystalline, white,
with some white crystalline

caleite-===mmmumome o —me o 30 11,590
Dolomite, finely crystalline,
slightly vuggy-=-=-======-==c-=-u- 10 |1,600

Dolomite with 30 percent rounded
and frosted to sub-angular
grains of fine to coarse quartz- ,
sand-===-== - memmmemme e 20 [1,6%)

Dolomite, finely crystalline,
slightly sandy, light-to medium-
gray-buff, with crace of tar---- 30 11,630

Dolomite, crystalline, white, with
abundant white subtranslucent
chert, abundant rounded and
frosted grains of fine to medium
sand, and trace of white oolitic
chert-------------c-cccmmeeee - 5 1,655

Record missing---===-=-seccceaeaaa- 10 |1,665

Dolomite, crystalline, white,
with 30 percent angular to
rounded and frosted grains of
fine to very fime sand, very
abundant white opaque to sub-
translucent chert, and trace

of tar-----=r—m~ e mmm e n—r - 10 1,675
Dolomite with scome sand and trace
of chert-------emmmmmm e o 35 1,710

Dolomite, white to light-gray,
with abundant white crystalline
calcite and clear angular grains
of quartz-sand----=---c-=csmacaaa 20 11,730




Table 4.--Selected logs of wells and test holes in Jasper County--Cont.
Well 30/6W-14R1--Cont,

Thick- Depth
Material ness (fzet) Remarks
(feet)

Ordovician and Cambrian Systems:
Lower Ordovician and Upper Cambrian Series:
Dolomite, white-=---=c-camcmaaaaan 15 |[1,745
Dolomite, crystalline, buff to
light-gray, with trace of white

chert--==-ccmcmm e e - 10 1,755
Dolomite with white clear angular

quartz=se=-s-cm-a e e —mmaaa 20 1,775
Dolomite, argillaceous, chalky,

yellow-buff-wm=mmmmcmvcmmee e 15 1,790
Dolomite, chalky, buff, with scme

qUATLZ======= = mmemem e m——— - 30 }1,820
Dolomite, crystalline, white, with

trace of white chert and sand--- 25 1,845
Dolomite, medium-buff, with trace

of quartz---------—---— - mm—— 30 }1,875
Dolomite, light-to dark-buff ,with

some quartz and trace of tar---- 25 1,900
Dolomite, light-buff, with some

quartez and trace of tar--------- 20 11,920

Dolomite, crystalline, light-to
medium-buff ,with trace of quartz 30 | 1,950
Dolomite, crystalline, mottled
dark-gray-buff te black, with
trace of slightly resinous dark-
gray shale and trace of mottled
chert---------------—-------- 25 11,975
Dolomite, crystalline, buff-gray-- 7 1,982
Dolomite, crystalline resinous,
mottled medium-to dark-gray and
gray-buff---vememmmm e e 20 | 2,002
Dolomite, finely crystalline,
medium-gray-buff, with dark-
gray argillaceous streaks------- 16 2,018
Siltstone, very fine, gray,
mottled with various shades of
buff; with abundant granular
glauvconite and streaks of buff

to gray silty dolomite-=-=====-== 12 2,030
Siltstone with dark-gray-buff
resinous crystalline dolomite--- 6 2,036

S8iltstone, very fine, dolomitic,
gray to gray-buff, with abundant
granular glauconite, streaks of
brown to gray-brown silty
crystalline dolomite, and thin
partings of gray hard micace- -
out shale--~-----wu-cm-ooooooaa- 14 12,050

Siltstone with streaks of very
glauconitic siltstone and trace
Oof tar--v--m-ememmmmmmmme e 27 {2,077
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Table 4,--Selected logs of wells and test holes in Jasper County--Cont.
Well 30/6W-14R1--Cont.

) ThickA Depth
Material ness (fzet) Remarks
(feet))

Ordovician and Cambrian Systems:
Lower Ordovician and Upper Cambrian Series:
Sandstone, fine to medium-coarse,
non-coherent to very coherent,
very glauconitic, white to gray,
with rcunded and frosted to sub-
angular sand grains cemented

with dolomitg=========mecceeeaaaa 3 2,080
Sandstone coarser, with less
dolomite--=====w-memmmcrmmem e 5 2,085

Sandstone, non-coherent, with 75
percent clear subrounded to
angular quartz, some gray to
brown sandy delomite, trace
of glauconite, trace of dark-
gray slaty shale, and tar------- 11 2,096

Dolomite, crystalline, mottled
brown and gray, with frosted
rounded to sub-angular grains
of fine to medium sand and thin
streaks of green-gray flaky
metabentonite-=---=-eam-noaoaaaaaa 4 (2,100

Sandstone, mostly fine to very
{ime, non-coherent, white, with
angular to subrounded grains of
clear fine to very fine sand,

20 percent rounded and frosted

grains of medium to coarse sand,
and streaks of coherent fine to :
medium sand cemented with dolomite 5 :2,105

Sandstona, coarser, with some i
PYritE-=wmam e e e —m e 7 2,112

Delomite, crystailine, moctled
buff, brown, and gray. with
white fine to medivm sand and
PYyrifE=s-e--scccrccecccccnonacaan" 5 12,117

Sandstone, fine to medium, semi-
coherenc, with white clear

angular to subrounded grains---- 8 2,125
Sandstone, same as above, but
coarser, non-coherent----------- 5 2,130

Sandstone, same as above, but
mostly fine, with abundant
rounded frosted grains of
coarse sand and thin streaks of
dark-brown and gray-brown sandy
crystalline dolomite--====n-===a= 8 2,138

Sandstone, same as above, with
more sandy deolomite. trace of
white chert, and gray to green
hard shale--=«----cacccuaccnna- 12 2,150
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Table &4.--Selected logs of wells and test holes in Jasper County--Cont.
Well 30/6W-14R1--Gont.

Thick- Depth
Material ness P Remarks
{feet) (feet)

Ordovician and Cambrian Systems:
Lower Ordovician and Upper Cambrian Series:
Sandstone, same as above, with
trace of dolomite and shale===-=-= 10 2,160
Sandstone, fine to coarse, non-
coherent, white with frosted
rounded to subangular grains---- 51 [2,211
Sandstone, coherent, white, with
clear amgular grains of uniform
size, cemented with dolomite,
and small concentrations of
sandy crystalline deolomite--«--« 4 2,218
Sandstone, same as above, speckled
with darker rounded, frosted
grains of finme sand, trace of

tarry residue in lower part-~==-= 11 2,226
Sandstone, very fine, non-~coherent,
white, with angular grains--«--- 5 2,231

Sandstone, coarse, coherent, white
to dark-gray and gray-brown,
with thin streaks of dark-gray
to black carbonaceous micaceous
shalg==emmremremmremrr e mcm e e 9 12,240

Dolomite, finely crystalline,
mottled light-to very dark-
gray, with very high concentra-
tion of white, clear silt; trace
of dark-gray hard shale and
small pieces of tar in lower
2 feetramrmmmmmmeenece e ' 12 |2,252

Record missinge====-===r=r=rrec=na- 13 2,265

Dolomite, light-to very dark-gray,
with very abundant light-brown-
gray finely crystalline dolomite 3 2,268

S1ltstone, very hard, slightly ’
micaceous, pinkish-gray-brown,
with very abundant gray to
green micaceous slaty hard shale

and trace of glauconite--------- 246 12,292
Siltstone, same as above, very
glauconitic-==vemme-voren-nrau=- 10 2,302

Siltstone, same as above, with
some dark-maroon-gray shale
and less glauconite-~=-=- mm————— 15 12,317

Siltstomne, same as alwve, with
30 percent dark-marcon-gray
to dark-gray shale and very
little glauconite-w=-ecavemawau- 28 |2,345
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Table 4.--Selected logs of wells and test holes in Jasper County--Cont.
Well 30/6W-14R1--Cont.

Thick- Depth
Material ness (feet) Remarks
(feet)
Ordovician and Cambrian Systems:
Lower Ordovician and Upper Cambrian Series:
Siltstone, same as above, mottled
and speckled dark-red and pink,
with some glauconite and much
less shale-=--==mcucmocmcaaa oo 12 2,357
Siltstone, same as above, with
30 percent shale----==a-cueaea_- 33 {2,390

Siltstone, same as above, with
some dark-brown to gray silty
crystalline deolomite--~-aaeaa_-- 21 2,411

Siltstone, same as above, with
50 percent shale and thin
streaks of silty dolomite------- 60 2,471

Siltstone, glauconitic, gray,
buff, and green, and dark-gray
and dark-green hard shale; with
streaks of gray, brown, and dull
red slightly vuggy crystalline
dolomite----wmmmm oo 16 2,487

Siltstone, gray, buff, and green,
and dark-maroon to gray shale;
with trace of dolemite--------=- 9 2,496

l-iltstone, fine, coherent, white,
green, and pink; with very
abundant glauconite, white to
buff crystailine dolomite, and
some dark-gray to green hard

shale-----—ccmmmmmeeeee .. 17 2,513
Siltstone, same as above, with
much more glauconite------------ 5 2,518

Siltstone, same as above, with
much less glauconite, more

dolomite, and no shale---------- 36 ]2,554
Siltstone, same as above, with
very abundant glauconite~------- 11 2,565

Siltstone, light-gray to pink,
with very abundant glauconite
and trace of tar------———a==mac-- 33 2,598 =

Siltstone, coarser, white to pink
with small concentrations of
buff-pink glauconitic crystalline
sandy dolomite----=---=cou_—oo__ 20 [2,618

Sandstone, coherent, dolomitic,
glauconitic, white to light-
pink, with angular clear grains
and some rounded frosted grains- 17 (2,635

Sandstone, very fine, non-cocherent
to slightly coherent, very
slightly dolomitic and glau-
conitic, white to pink, with
angular grains--------—c--mceaa__ 20 2,655




Table &4.--Selected logs of wells and test holes in Jasper County--Cent.
Well 30/6W-14R1--Cont.

ThickA Depth
Material ness P Rematrks
(feet) (feet)

Ordovician and Cambrian Systems:

Lower Ordovician and Upper Cambrian Series:

Sandstone, same as above, but

more coherent and glauwconitic--- 12 2,667
Sandstone, same as above, but

non-coherent to very slightly

coherent-------=-----c-rrcemmaa. 15 2,682
Siltstone, sandy, non-coherent,
with some tar--------=------=co-- 16 2,698

Sandstone, more coherent, dolo-
mitic, glauconikic, argillacecus
in part, gray, with some tar---- 11 (2,709

Siltstone, coherent, very glau-
conitic, mottled gray, with
very abundant dark-gray to dull .
maroon-gray hard shale---------- 18 42,727

8iltstone grading to angular to
rounded frosted noncoherent to
semi-coherent very fine sand;
with very abundant glauconite
and some shale======~--- m——————— 7 2,734

Siltstone interbedded with sand-
stone; non-coherent to very

coherent less glauconite-------- 17 2,751
Siltstone, coherent, with streaks

of glauconite--------=-ammaaoo 58 2,809
Siltstone, darker, shaly--~=---a=- 5 2,814

Siltstone with very abundant
streaks of gray rounded frosted
coherent fine sand--=---===acea-a-o & 2,818

Sandstone, fine to very fine, co-
herent to non-ccherent, white
to gray, with angular to partly
rounded frosted grains, some
dolomite, and dark-gray shale--- 8 2,826

Sandstone, same as above, with
some medium to coarse sand and
gray very coherent siltstone---- 10 (2,836

Sandstone with very abundant
rounded frosted grains of coarse
sand interbedded with siltstone;
argillaceous in part, slightly
dolomitic with some dark-gray
shale~==--re-ccemmmemccee v a 17 2,853

Sandstone, non-coherent, white,
with angular to sub-rounded clear
grains of fine to medium sand,
some rounded frosted grains of
coarse sand, and some iron-

staining----==-=-ccosmmemmaaaa 1 12 |2,865
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Table 4.--Selected logs of wells and test holes in Jasper County--Cont.
Well 30/6W-14R1-~Cont.

Thick Depth
Material ness P Remarks
(feet) (feet)

Ordovician and Cambrian Systems:
Lower Qrdovician and Upper Cambrian Series:
Sandstone, same as above, but
mostly fine, slightly coherent
in parb-====-====m-cmm e —m e a o 10 {2,875
Sandstone, non-coherent, with
mestly sub-rounded to angular

grains of fine to coarse sand--- 17 |2,892
Sandstone, same as above, with
some very coarse sande----=-=--- 12 }2,904

Sandstone, same as above, mostly
angular fine grains with some
subangular medium to coarse

Eraing--==-----emmmm e e —ee 5 2,909
Sandstone, same as above, but 50
percent medium to cecarse-------- 5 2,914

Sandstone, pebbly, non-coherent
white, with some subrounded to
rounded frosted grains of
medium te coarse sand and some

iron-staining-----------------—- 7 12,921
Candstone, same as above, but

fine to coarse, subangular------ 7 2,928
Sandstone, same as above, but

mostly fine--=--=-wmmouce e 5 2,933

Siltstone, hard, medium to dark-
gray, with interbedded dark-
gray slaty, slightly micaceous,

shalev-----—-emmmm e 19 [2,952
Shale, silty, dark-gray, with 30

percent siltstone-=-----c----=== 19 2,971
Sandstone, white, with subangular

clear grains of fine sand------- 5 2,976

Sandstone, same as above, inter-
bedded with gray to pink silt-
stone; with some gray hard
shale and trace of pyrite------- 7 2,983

Sandstone, fine to coarse, non-
coherent to slightly coherent,
white, with angular clear
Eraing-----=s-me-mm e amm——- 6 2,989

Sandstone, same as above, with
subangular grains and slight
iron-stain-----====-cccccccaaoo-- g 2,998

Sandstone, same as above, but
more coherent and some very

coarse grains--------—------—--== 7 {3,005
Sandstone, same as above, but

non-coherent ----==-—-—--—————ua=x 15 3,020
Sandstone, same as above, but

mostly fine to medium=-=---=-=-=--- 10 3,030
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Table 4.--5elected logs of wells and test holes in Jasper County--Cont.
Well 30/6W-14R1--Cont,

Thickd Depth
Material niess (fzet) Remarks
(feet)

Ordovician and Cambrian Systems:

Lower Ordovician and Upper Cambrian Series:

Sandstone, same -as above, with

some pebbleg---==---=smmem——mua—- 12 |3,042

Sandstone, same as above, with

20 percent medium to coarse .
Sand---------“--memsesmsemem——a- 36 (3,078
Sandstone, mostly fine, with 30

percent medium to coarse sand;
non-coherent, white to pink,

with angular clear grains------- 13 |3,091
Sandstone, same as above, but

mostly coarse---=-=-=-=====----- 13 {3,104
Sandstone, same as above, but

more coherent, with some pebbles 5 3,109

Sandstone, same as above, but
non-coherent, with streaks of
very coarse to pebbly sand;

slightly iron-stained----==-=-=-=-- 36 13,145
Sandstone, same as above, but
mostly fime---=------c--cmmo - 7 13,152

Sandstone, same as above, but
fine to very coarse, slightly
coherent in part=-------=------= 12 {3,164

Sandstone, same as above, but
mostly fine, with some medium
to coarse sand----=-===n---a-a-- .6 13,170

Sandstone, same as above, but more
coarse sand, pebbly, and slightly
coherent in part--===========-=- 2 3,172

Sandstone, same as above, but
mostly fine to medium, non-

coherent to slightly coherent--- 33 3,205
Sandstone, same as above, with

more coarse sapd-------=----=-=-- 7 3,212
Sandstone, same as above, but finme

to medium-~-----==-emmememaaaaaa 3 13,215

Sandstone, fine to medium, with
angular grains and coarse to
very coarse sand with rounded

Braing---=---e-mcmmmerem e mm - 21 3,236
Sandstone, same as above, but

mostly fine to medium---=-=---=---- 13 3,249
Sandstone, same as above, but '

more pebbly----------u-mmumuaaaa 26 3,275
Sandstone, same as above, but '

mostly fine to medium----=-=-==--=-- 33 3,308

Sandstone, fine to coarse, very
slightly arkosic, with some

Lar-=-=--mmmm e m e mem - m 3 ]3,311
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Table 4,--Selected logs of wells and test holes in Jasper County--Cont.
Well 30/6W-14R1--Cont.

Material

Thick-
ness
{feet)

Depth
(feet)

Remarks

Ordovician and Cambrian Systems:

Lower Ordovician and Upper Cambrian Series:

Sandstone, with abundant grains
of gneiss and mica schist and
some heavy minerals-=-=======---
Sandstone, mostly fine, with
trace of gneiss and mica
schigst-===--ccmcm e cc e
Sandstone, mostly fine to very
fine, non-ccherent, with
angular clear grains------------

3,318

3,325

3,330

Well 30/7W-1K1

Type of recoxrd: Driller's log,

Altitude: 690 feet.

Quaternary System:
Recent and Pleistocene Series:

Silurian System:
Middle Silurian Series:
Limestone-==-==-emmemma e

3 %]

38l

40
32

98

40
45
47
428

468
500

598

Dolomitic limestone
or dolomite.

Dolomitic limestone
or dolomite.
Do.

Well 30/7wW-25J1
Type of record: Sample study by unknown person.

Altitude: 663 feet.

Quaternary System:
Recent and Pleistocene Series:

Mississippian and Devonian Systems:

Lower Mississippian and Upper Devonian Series:

Shale, silty, calcareous, red to
brown, with spores--------caaca-a

Shale, pyritic, light-gray with
amber speckS-=-===---mm-—waaa_aa

Devonian and Silurian Systems:

Dolomite, crystalline, pyritic,
buff to white, with some
limestone--===----reve-mmeme e ama

Dolomite, light-brown mottled
with white teo gray, with some
limestone-=====--mce e

Dolomite, pyritic, gray to byrownm,
with translucent calcite and
bryozoa-==---ecemmmmcae -
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i1

85

90

102

104

115




Table 4.--Selected logs of wells and test holes in Jasper County--Cont.
Well 30/7W-25J1--Cont.

T T |TRieks [, T
Material ness Depth | Remarks
(feet) {feet)

Devonian and Silurian Systems:
Dolomite, crystalline, pyritie,
brown, with some limy streaks
and chert------ccececacacacaaaax 15 130
Dolomite, very finely sucrose,
white, with some limestone,

gray shale, and bryozoa--------- 5 135
Dolomite, argillaceous, white to

BLaAY——————————m—mmmm—mm e e 30 165
Dolomite, shaly at base---=---=-=- 560 725

Ordovician System:

Upper Ordovician Series:
Shale, gray, with some dolomite--- 6 731
Dolomite, coarse, mottled, white-- 9 740
Dolomite, coarse, white to buff,

shaly at base, with some chert-- 30 770
. Shale, gray to brown=-----==-e----- 183 953

Middle Ordovician Series:

Dolomite, crystalline, coarse,
light-buff to light-brown------- 148 1,101

Well 31/5W-16G1

Type of record: Driller's log. Altitude: 692 feet.
Quaternary System: -

Recent and Pleistocene Series:

Drift-----=;=---m e e m 64 64

Mississippian and Devonian Systems:

Lower Mississippian and Upper Devonian Series:

Shale, darke-==--uommm e ee 11 75
Devonian and Silurian Systems: '
Lime, black----===---ccmmcmeece e 25 100 Dolomitic limestone
or dolomite.
Lime, black----r=--c—mmceam e e 583 683 Po.

Ordovician System:
Upper Ordovician Series:

Shale, blue----=~-~-ccccmcmmmaooo 20 703
Lime=====--=--c e immmmmman 59 762
Shale--==c=mocmme e oo oo 93 855
Shale, light-brown-------cc—------ 91 946
Shale, gray-==-=-===c--cec—cacaaaa- 11 957
Middle Ordovician Series:
Limestone-==—---s-commmmmmme e 32 989

Well 31/5W-22H1
Type of record: Driller's log. _ Altitude: 685 feet.
Quaternary System:
Recent and Pleistocene Series:
Sand and gravel-----===--=-aaannaa 30 30

DYifEenmmmmmmmmmmmcmmmmmmimaaooae 38 68
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Well 31/5W-22N1--Cont,

Table 4, --Selected logs of wells and test holes in Jasper County--Gont.

Thick-
Material ness ?;2;2) Remarks
{feet)
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, red--=---=----——=——=—com=w-- 7 75
Shale, blue------=---cmcmmmmm oo 20 95
Devonian and Silurian Systems:
Limg----==rm-==mmmemecmmememme—— e 14 109 Dolomitic limestone
or dolomite.
Lime, sandy-------===cceccmccccan- 5 114 Do.
Lime-r—~—— - m—mmmmm e e mmmmeaa- 91 205 Dolomitic limestone
or dolomite.
Lime, broken, and shale---------=- 7 212 Do.
Lime-----=--e—mmmmcm e mmm e e m e a - 8 220 Do.
Lime, broken, and shale----------- 10 230 Do,
Lime---=--=---mmcmmmm e mm e e e m e mm 52 272 Do.
Lime, broken, and shale---=---=--=-- 46 318 Do.
Shale and lime--=-=---------——~—u- 17 335
Limesrone ——=-=-==--ccmcaacmooaaaao 10 345 Dolomitiec limestone
or dolomite.
Limestone, sandy------------------ 3 348 Do.
Limestone---=====-=;cecccacemem e 12 360 Do.
Limestone, broken-------------=—-- 25 385 De.
Limestong----==cmmcmcmcmcmm e 165 5350 Do.
Limestone, white-----==--ccoaeaa-- 45 595 Do.
Limestone, sandy, brown--=---«---- 10 605 Do.
Limestone-----==-cc-ccmmmcacmaaaaa 20 625 Do.
Limestone, white==—--s—ueomau-o 4 629 Do.
Limestone, brown---------==--c-=-o 8 637 Do.
Sand and broken limestone--------- 1 638
Ordovician System:
Upper Ordovician Series:
Shale, blue-green-==-=-=======re==== 12 650
Shale-r---mememmmemmr e mme e m e 27 677
Limestone--—-———-——-emmemmm e mmmm 23 700
Sand, brown-----==-=--cmcmmeeoo-- 5 705
Shale, gray--=--=-=-----s---—o-—- 4 709
Limestone, broken--------=-------- 16 725
Shale-===--ceacammcecmctmaana o 13 738
Limestom@=-mm—cmmsm oo 2 740
Shale----=-===m--c--mmmcmm e o 8 748
Limestong@----m-am-cmmmmcccamcmm— 2 750
Shale-=-=-==s--—emm e 15 765
Shale, gray-----------=—===—--—=---= 40 805
Limestone, broken, and shale------ 10 815
Shale, gray-=-=--=-----smaa——a-a-- 75 890
Shale, brown---------cccccamaaaa-o 4l 931
Middle Ordovician Series:
Limestone, brown------=---------== 23 954
Sand-===-re==em-cmmmmmemmememama e 1 955
Limestone, brown--------eccc-ccaoaao 5 960
Limestong---—===-aw-——c—-co--ocouuo 25 985
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Table 4.--Selected logs of wells and test holes in Jasper County--Cont.
Well 31/5W-28F1

Type Qf record: Driller's log.

Altitude: 692 feet.

Thick- Depth
Material ness (feet) Remarks
{feet)
Quaternary System:
Recent and Pleistocene Series:
Dirt and gravel--------—----=-—--= 50 50
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Slate----=v--mmmmem e — - 62 112 Shale.
Devonian System:
Middle Devonian Series:
Limestone---—======--c-oco-c—--—=- 16 128
Well 31/5W-33K1
Type of record: Driller's log. Altitude: 689 feet.
Quaternary System:
Recent and Pleistocene Series:
Sand-----===-----—-mm = 62 62
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, blue-------=-==---cccecmeca=- 27 g9
Shale, browm-----=--=-=com— - 5 g4
Devonian System:
Middle Devonian Series:
Lim@--~-=-c=cc-ccmmm——m—mmm—mmm— - 32 126
Well 31/6W-2E1
Type of record: Driller's log. Altitude: 679 feet.
Quaternary System:
Recent and Pleistocene Series:
S50il, sandy, black-=-===r===rre-——- 5 5
Sand, white--=-==--cccmm e eee e 10 15
Gravel and sand------=====-----=--- 15 30
Clay, sandy, yellow--------—------- 10 a0
Clay, sandy, white-~---------—u--- 15 55
Sand, blug-=-----cmmmmmr e 10 65
Gravel and sand---=--=-=======c-==-== 3 68
Devonian and Silurian Systems:
Limestone, brown, with pyrite----- 40 108 Dolomitic limestone
or dolomite.
Limestone, hard, white------------ 40 148 Do.
Limestone, hard, brown------------ 60 208 Do.
Sandstone, white-=----= e ——————— 7 215
Limestone---=-re-mecm—mm e 4idy 659 Dolomitiec limestone
or dolomite.
Ordovician System:
Upper Ordovician Series:
Shale, black-----==-mc;cmmcmcaea-- 5 664
Shale, white-~-==-----—-=msce—u_wan- 3 667
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Table 4. --Selected logs of wells and test holes im Jasper County--Cont.
Well 31/6W-21J1

Type of record: Driller's log.

Altitude: 683 feet.

Thick-
. Depth
Material ness (feet) Remarks
(feet)
Quaternary System:
Recent and Pleistocene Series:
Sand and muck=======cecmcocamanaao- 18 18
Gravel, hard------v--c-mccccaaaa-- 2 20
Sand, fine----==-c-cmmmcmmmmaaao 17 37
Clay1 blug-===-mcms s e e e 49 86
Gravel -====c-rc e e 2 88
Sand, gravel, and clay-------v---- 15 103
Silurian System:
Middle Silurian Series:
Lime, blue-=====cc oo 92 195 Dolomitic limestone
or dolomite.
Lime, brown-------=ccccmmmmao—.o 10 205 Do.
Lime, gray--=----==cc-ccen-un-- 55 260 Do.
Well 31/6W-27B1
Type of record: Driller's log. Altitude: 686 feet.
Quaternary System: -
Recent and Pleistocene Series:
Sand, yellow-=--=-=cccmmmceeccaa- 25 25
Sand and gravel----------couua- 20 45
Mud---=--mcmmmmmme oo 10 55
Clay, blue-===-mccammcmmmcaaeaea - 15 70
Sand and gravel---------—----=-a-- 8 78
Devonian System:
Middle Devonian Series:
Lime, blue-====e=-ccmmccccccceaao 47 125
Lime, sandy------=----cnmmmnaaaaan 80 205
Lime, gray---------s--eommmmaaoo—— 55 260
Well 31/6W-27B2
Type of record: Driller's log. Altitude: 686 feet.
Quaternary System:
Recent and Pleistocene Series:
Sand and clay==-===ccecau—cun- 40 40
Clay and sand-=-==-cce-vormcaoaaa. 28 68
Clayr=mmmemme e e e i5 83
Gravel----r-rmosmmcie el 3 86
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, black=-=====--cc-c-mmaccaaaa 4 90
Devonian System:
Middle Devonian Series:
Limestone, gray====--------=-===-- 85 175
Lime, sandy----===-cccccecnaaao 100 275
Lime, gray-========sccccaacnoaaaan 5 280
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Well 31/6W-35G1

Table 4,--8elected logs of wells and test holes in Jasper County--Cont.

Type of record: Driller's log. Altitude: 680 feet.
Thiclk-
Material ness ?;222) Remarks
(feet)
Quaternary System:
Recent and Pleistocene Series:
Top soil and sand---=---=-====c--=-- 5 5
Sand, yellow-=~--==e-emcemememmma 23 28
Clay, blue--------mce-—em e —mmmm - 22 50
Clay, blue, and hardpan-----=----= 15 65
Clay, blue, with some gravel------ 13 78
Devonian and Silurian Systems:
Limestone, brown----=----=--=------- 12 90 Dolomitic limestone
or dolomite.
Limestone, hard--------+v--——-o-———- 5 95 Do.
Limestone, brown------==-===c--c=-- 10 105 Do.
Lime, hard, gray-r~====-==re=-ceen-—- 35 140 Do.
Lime, blue-----=—--ss-- e 15 155 Do.
Lime, gray----=====-c-ccemecaaaa=- 30 185 Do.
Lime, blug--=-====rre-mmrememe 25 210 Do.
Lime, brown=-=-=s===ss-sceecmeena==- 15 225 Do.
Lime, hard, gray------=-------=---~ 10 235 Do.
Lime, gray--=-«=«-=c-mmemmeemaaaan 32 267 Do.
Lime, hard, gray--~=-—-=---—------- 11 278 Do.
Lime, gray-=-====---ee-camm=—=—=—- 2 280 Do.
Well 31/6W-35G2
Type of record: Driller's log. Altitude: 680 feet,.
Quaternary System: :
Recent and Pleistocene Series:
Sand, blue-------—--------v——— == 30 30
Sand and gravel--==-==--ceeeeaann- 20 50
Clay, blue, with some fine sand--- 19 69
Devonian and Silurian Systems:
Lime, brown--------==s-cccmaceaaa= 18 87 Dolomitic¢ limestone
or dolomite.
Lime, hard, browm----==-=-----mn--= 21 108 "Do.
Lime, hard, gray========scee=ece=u=- 13 121 De.
Lime, blue and gray-=-------=w=-== 15 136 Do.
Lime, hard, gray------=-wue-=- wm——— 20 156 Do.
Lime, blue and gray-------=-==-=--- 30 i86 Do.
Lime, blug-=-=-===c-secmcmeuemman- 29 215 Do.
Lime, hard, gray--------=---------- 3 218 Do.
Lime, hard, brown---===---ere-ueua 55 273 Do.
Lime, gray and brown-===-=-=--=--= 7 280 Do.
Well 31/6W-3571
Type of record: Driller's log. Altitude; 687 feet.
Quaternary System:
Recent and Pleistocene Series:
Surface~~-=-----+----mmm e 5 5
Sand, yellow=====-m=m=-meemeavraa—un 10 15
Clay, blue, and hardpan----------- 5 20



Table 4,--Selected logs of wells and test holes in Jasper Gounty--Cont.
Well 31/6W-35J1--Cont.

Thick- Depth
Material ness (feet) Remarls
(feet)
Quaternary System:
Recent and Pleistocene Series:
Sand, gray---------s-c--~--a-aoauo 190 30
Clay, blug--===--cccmmmeccmecm e e 42 72
Devonian and Silurian Systems:
Lime, broken----=-m---eucmmcnnaana- 4 76 Dolomitic limestone
or dolomite,
Lime, blue and gray-------=--=---=-- 49 125 Do.
Lime, blue===--cccccccccccccccaaaa 100 225 Do.
Lime, gray--=------=-=--s----c---- 20 245 Do.
Lime, blug-==--ccccmcmccccccra s 20 265 Do.
Lime, gray----r==-—-s-=--mmemmmmm——= 18 283 Do.
Lime, blue-----=-=--cccmcmmmmcmmm 27 310 Do.
Well 31/6W-36J1
Type of record; Driller's log. Altitude: 69] feet.
Quaternary System:
Recent and Pleistocene Series:
Sand, fine to medium, gray-------- 4 4
Till, clayey, hard, compact,
with shale fragments------------ 14 18
Clay, blue-gray, with few gravel
and pebbleg------=--=-n-ccmneeaa- 52 70
Devonian System:
Middle Devonian Series:
Limestong-===—=-o-o—e—mmam o —a o 30 100
Well 32/5W-34J2
Type of record: Driller's log. Altitude: 695 feet,
Quaternary System:
Recent and Pleistocene Series:
Sand and gravel--------—--=--——=--- 60 60
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, blue--=-=ccccccomccccccaa 80 140
Limestone----------—--—=c~—=cmc-=u-- 10 150
Shale, black==-=ceme-emcca e ——uu- 150 300
Devonian System:
Middle Devonian Series:
Limestong=====—omomocuoaocnocamaoo 141 441
Well 32/6W-21D1
Type of recerd: Driller's log. Altitude: 657 feet,
Quaternary System: —
Recent and Pleistocene Series:
Dirt, black-----=-=---cmcmcmceaa 1 1
Sand, muddy, black----------=----- 3 4
Sand, muddy, fine---==-----==~ . 12 16
Sand and gravel-----=r---eeemeenaa 5 21




Table 4.-~--Selected logs of wells and test holes in Jasper County--Cont.
Well 32/6W-21D1=--Cont.

Thick- Depth
Material ness (feet) Remarks
(feet) €
Quaternary System:
Recent and Pleistocene Series:
Sand, medium, brown--------------- 10 31
Sand and gravel--=-c-=ma--cecacaa- - 3 34
Mississipplan and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, black---===~---cacemmcneaa- 4 38

Well 32/7W-14R1

Type of record: Driller's log.

‘Altitude: 650 feet.

Quaternary System:
Recent and Pleistocene Series:

Top soill, sand, and clay---------- 4 4

Sand, fine-====seaaacaacmonccaaoo 6 10

Sand, medium, clean--e=ceccecacacaa- 20 30

Sand with some fine gravel-------- 7 37

Sand, fine, tightececacaccucaaaaan 4 41

Clay--eoem—mm e - 1 42

Well 32/7W-22A1
Type of record: Driller's log. Altitude: 647 feet,
Quaternary System: - :
Recent and Pleistccene Series:

Sand----=---= LR ET PR SR 30 30

Clay-=wmecocmenrecac e maammne 14 44

Gravel-s==---—c-o——cmccmm e ea - 20 64

Well 33/7W-35R1
Type of record: Driller's log. Altitude: 652 feet.
Quaternary System: . :
Recent and Pleistocene Series:

Soil, sandy, black---=--=--ccea--- 6 6

Sand, yellow-=ww=-e-vcaccuacaacana 22 28 .

Clay, gray===s-sm-eececcccccacana- 2 30 .

Sand, coarse, and gravel---------- 11 41 Shale at 41 feet.

- 57 =



6t oy SL 8Ly [ 65 65-61-G R'a ys | IN6
. 09 89 001 019 > -- 19-82-9 a 1| T
801 [4 113 [4A) ' 0¢ 6S-%1-% a 8| 205
89% 8% SIT L1E 5°¢ -- 19-82-9 W'a qs | 13y
91¢ '49 St 9%t £’ A 19-62-9 a 8T TAT-ML/LT
962 oY o8 98¢ G’ 9s 65-61-% d BT | £dE
0ze 91 oY £2s > -- 19-62Z-9 a BT | TNIE
292 07 of B6% > LS 19~62~-9 a BT { ZHOE
80€ e (1] g6¥ T 9¢ 65-8 -§ a 87T | ZHOE
91¢ 4 ] B89% 0°1 -- 19-62-9 Td 9‘ps | THOE
A% <1 > 89% 0°'T 11 65-61-6 1d 9'PS | 790¢€
rARS 8 08B 99¢ 2'1 LS 19-0£-9 a L87 | TVRZ
802 91 o1 6ty [ -- 19-0€-9 R'd s | TaIZ
9¢e 9t 081 191 T - 19~62-9 14 D | 1as1
09¢ 8 L4 S1% S’ 7e T9-0£-9 H'Q us | 1ve ®
941 8% 19 18 > by 65-61-5 R‘a us | 18 )
0L ¥8 <0z 6%9 01 4€ 09-11-§ CH'a us | 10S
9ge 8y 0z1 8.2 ' - 65-6T-6 a &L | 1dS
hTT 91 o T6E %°0 LS 19-62-9 nwn us | IrH-M9/L2
3
(unysauldem
. ‘unporen) |  (19) | ("os) | (Foom (do) uot3 a8y I® -
ArewWay | € (23) -
09%89 se 2pTa1 a3eJ 238004 %oAg | ainje -23T100 o18071 -1a13] 1I°M
S830p1RH -0TYg -Ing -I1831g Cr _ ~1a3dumag Fo 93e(q -039 -BH
‘uBrtAINTIS ‘g !ousv03BTIT
<1q ‘uetddfssIssIN ‘H {Uefuoadg ‘g :98y 97807029
‘wdd ¢z ‘oTeys ‘yg puws ‘p§
- (19) @2p1aoTy) ‘wdd Q5T - A¢omu 23vJINg !i9yjald tanojsamyl ‘o7 (19a8a8 ‘9 {ajTmorop ‘o "Hnﬁuquz
‘W8

-03 @sousfuwm pue woaf 103 udd ¢°Q - (@24) woal
:5plepurle 193ea-FupfUTIp 20FAISS WITESH IFIqWd "S "h

(&sa1ng TwofBoroan s ‘N 4q pasiIeuy °‘UOTTITW I2d g3jiwd uj 6ITNEIH)
pupypul ‘4Ajuno) iadsel UY ST[9A WOIF 2IIBA JO gosfIvuve 19¥5THAYD PIATd--'S 9IqR]

-, Sullequnu-TToM JO UOTIATIAOESP 103 IXI] 935 :TIM



491 8 g1 862 g ol 65-70-6 H'da us | 1H8Z

882 o 091 002 A 9¢ 19-02-9 14 ps‘o | 1dLZ

Zi1 (41 6 Lz1 T 6S 19-02-9 a :91 | zrse

941 92 4] 00Y T 65 19-02-9 1d iPS | 1052

9€T . 09 161 1> -- 19-8Z-9 1d 9 | 1Mz

891 S 61 0zt 0°1 V1 65-70-6 Ha ys | THEZ

072 82 06 892 1 9¢ 19-62-9 14 PS | 1NOZ

91 97 06 %92 1 -- 19-62-9 1d ps | 1a61

T4y 4 01 TL€ ¢'1 LS 19-82-9 1d ps‘o { TO9T

oyl ] 114 061 A -- 19-82-9 1d 9°ps | INIT

Z1Y 0z 061 15¢ £ - 19-8Z-9 1d PS | iH6

087 72 021 6% ¢ 1 8¢ 19-9 1d ps | 1dL

992 91 58 1L€ 1 -- 19-82-9 a 1 | THZ

91 8 e 7€ 0'1 6 19-92-9 a 87 | DT

89¢ 8 oy BEY --- 0s 65-%0-G a s | 191 -M9/92
9¢Z 8 ST 801 T 9¢ 19-0Z-9 a g1 | 1062

(441 ¥ o% 7eT 61 65 19-82-9 a 187 | 1907

821 "> o1 022 € -- 19-82-9 a s1 | THLI

962 Z1 c1 98¢ 01 €4 19-9Z-9 a a1 | N6

91 7 c1 652 4 A 19-82-9 a sT | 1IN8

882 8 cH 9.£ 1> 9¢ 19-92-9 a s7 | TRY -HG/82
96¢ 8 i £8% T -- 19-62-9 1d 9 | 14s€

0zt >3 S¢ 19¢ A -- 19-62-9 ---- ;8T | 1dve

09€ it 00T 862 1> 85 19-6Z-9 a ;81 | 1IVZE

9¢T z1 T4 62y z - 19-62-9 iR ys | idie

e Z1 9 r443 g €S 6S-H1-% IR s | T90€-ML/ LT
oyl 174 6z HeY 1> -- 19-62-9 a 87 | TH6Z

082 91 06 So% 1> zZ5 19-62-9 N ;97T | 1082

262 Y S 6EY Z 99 65-61-6 a 8 | 1962

HZz 07 g 6€9 T 65 65-6T-6 a s { THIZ

L 7zl 5S¢ 622 T i 6S-H1-% H'a JUS‘eT | TUST

91 z1 c Vi) > 3¢ 19-62-9 r‘a ys  TALT

r4N 91 0z 806 1 -- 19-62-9 R :8T | THOT

805 wz ' 66T | 0% 10> 56 66-61-6 Ha qus‘sT | TAST-ML/LZ



8h1 8 01 %67 8" LS 65-9T-% W'da ys 184S
9¢1 > 01 BLZ 0'1 8s 19-8Z-9 H'd ys ENZE
901 7w 01 Zhe T -- 19-62-9 H'a ys 141¢

89 % 01 86Y 1 -- 19-62-9 H'a i4s 1062
801 91 01 rhg > -- 19-8Z-9 a 81 1952

9/ 91 01 19¢ 9- 8% 65-91-% a T 1067
171 g 01 88y T -- 19-62-9 a 51 11€2
8he o> 0T oz 01 - - 19-6Z-9 14 PS 1922
760 H> S 966 ¢ 1 -- 19-6Z2-9 a s 1412
961 B> S L1€ 6'1T - 19-62-9 1d PS 1d0Z
911 gY 06 £6% > 65 19-62-9 a $81 1d61
881 91 01 86¢ 01 86 19-62-9 a 51 1421
472 Vi ¢ GO% AR 9¢ 19-62-9 1d | 9°PS 130T
9€E > -- c0O% 1> (o 86-71-¢€ a 8T 106

092 91 ch STY 1> -- 19-82-9 a S 116

00¢ g1 -- 18¢ T s L6-81-1 d L3 | 16

rA k4 8 S1 96¢ ST LS 19-62-9 1d | 9°PS 138

91¢ 8 01 9%E 0°'T V49 6S-L1-% 1d PS I

Y07 2> ¢ 12¢ £ 8¢ 19-82-9 14 9 1€$

Ay 8 g G6E 0°1 -- 19-6Z-9 a 8] 1VE

077 8 08 HEZ > Ls 19-87-9 1d PS 101

917 8 0% 897 g - 19-82-8 a 8. IVI -ML/8T
20¢€ % 0z 6EY 1> -- 65~%#0-6G a 81 1r1€
Z61 Vi ¢ tiZ ¢ -- 19-8Z-9 H'a ys 1067
9¢h 4 ¢l oty 1> -- 65-%0-G H‘d ys TH6Z
82¢ 88 19 806 1> 9¢ 6G-40-€ a 14 TN8Z-M9/82

(onisaudem v ¢
sy 1emoy mﬁﬂﬂuﬂuov (19) (‘os) | ("ooH) (24) (.d) uoty a8y 1®
QUGU 28 9pT1 uum_u.. .muﬂ.non w01y 3injye |UOH HOU Uﬂmo._” =-Fa2] TI=M
SE9UpPIRH -0TUD -1ng -1891¢ - 1admay, Jo 23mg - 035 -9

‘juon--£junon 1adse[ Ul SIToM WOIJ I9IRM JO SISATEUR [BROTOAYUD PIRIJA--'C 3Tqe]

60 -



91¢ 8 0z 443 > 96 19-62-9 8 8T 1D12
z62 vz €11 792 0°'1 2 19-82-9 S = A (4,21

ave 8 -— S1Y 0'1T (19 86-71-¢ S BT TEHT

91¢ 0z 011 Z1¢ 1 - 19-82-9 s 8T  TdET

792 T1 06 oh¢ €S 19=6Z-9 S sF 1401

8Z¢ Vi 0z 8% A 119 65-L -§ S 8T 1INS

072 Y <T 0y (A ag 19-62-9 S 87 148

H0¢€ Vé 74 T4 0°1 V19 © 19~22-9 8 8T 1dl

0zZ1 Vi S LEE r -- 19-6Z-9 s &1 1as

Z6 8 01 £82 A 49 65-91-% W'a ys 1oy

0zZ % o€ 99¢ 1’ 8S . 19-8Z-9 S 87 19¢

961 Vi 0¢ o1Yy 1" s - 19-82-9 S 81 1T -M9/6T

961 Z1 %4 892 1° -- 19-£2-9 a 87 1dvE

22 91 06 %92 1> 65 19-92-9 a 87  ZAeg

8yZ 91 01 ALY S -- 19-82-9 a a1  10Z¢

942 1 08 TEE 1 -- 19-82-9 a 871 1b1E

0z¢ 91 61T £62 1 8% 19-8Z-9 a 8T 1462 ;
91¢E Al 08 15€ 61 -- 19-92-9 a 87  THLZ -
oY1 8 4 TL1 <’ £s 66-91-% a 8T T1HLZ v
r4 ¢ 82 - S9T 8982 1> -- 19-42-9 a 8T 1092 !
0z¢ 8z 001 £82 1> rds 19-42-9 a 8T 14992

9€? 8 oe  TiE 1" LS 19-92-9 1a 81  TdGZ

%0¢€ oz -—- 182 8" 1:19 L6671 1 g7 TG

91% 9¢ 1 £8Z > 8S 19-82-9 a sT 1412

80¢ T4 % | 867 £ 6S 19-87-9 a 87 TH9T

482 r4s €9 £62 1 -- 19-12-9 a 87 1Ayl

11749 4 08T oty 1> 9¢ 19-12-9 1 87  THEIT

L4 2 0Z1 €12 L -- 19-42-9 a 8T  T41T

70¢ Vi SLT 99¢ 1> - 19-42-9 8 81 119

9.7 91 Gl [zg I 95 19-82-9 a 81 1T -M§/62

9¢T 1 LY/ €67 > Ls 19-62-9 wa NS Zd9E

9¢T 8 ch 681 > 6S 19-62-9 H'a ys 1d49¢

092 ] c1 iry r -- 19-62-9 K'a ys 1r0veE

091 Al 19 £92 60 es 19-82-9 H'a uys 1¥Ze-ML/82



891 V/ SE 9G¢ T 65 19-92-9 1d 5 | TN

9s1 9t 09 LEC 0'1 s 19-92-9 q 8T | 116

882 91 134 9¢s 01 -- 19-€2-9 a 1 | T8

96 8 S 9L¢ € - 19-92-9 H'a qs | 14z

891 9 0s 19¢ S 8¢ 19-£Z-9 d 9 | IV

941 81 --- r4 £ g 65 LS-11-1L 14 95 | 1¥Z -M§/0¢
oY1 " s1 e 1> 96 19-92-9 1d Ps | tde6z

oY1 4 S 144 01 €5 65-L -S 1d PS | 1462

Ly 8 0z1 14 02 -- 19-62-9 1d Ps | 108¢

01 v [ 6€7 1 -- 19-62-9 a 1 | TdLe

¥87 8 0S 99¢ 1 -- 19-82-9 a 91 | TVW92

{3 8 09 88y 1> SS 65-8 -§ a 1 | TbEZ

092 i 114 62y g 6s 19-62-9 a s | 1422

087 "> 01 £6% L 65 19-62-9 a sT | 1402

08z '/ 0z €LY £ %S 19-6Z-9 a T | TE0Z

911 \ 2 ot 1§13 9 4 19-62-9 a o1 | T1O%1

907 8 S 9yt 8" 9¢ 65-91-% 14 | o'ps | DT

891 "> o1 1713 S’ -- 19-62-9 S i1 | 14zl

002 v 0t 18€ 8 8% 19-62-9 a s1 | IVIL

001 Y S 243 1> -- 19-82-9 a o1 | 788

%01 Y S ZEE > -- 19-82-9 a 1 | 188

%01 { st 862 T S 19-6Z-9 d 1 | 199

88 \/ 61 L7€ 1> -- 19-82-9 a *1 | 18 -ML/6Z
9T 8 09 887 T -- 19-92-9 a 1 | TWSE

== 114 001 0z T 8S 65-91-% a sT | TIvE

¥z 4 ot ZEE L -- 19-92-9 14 | o'ps | T3E£E

L{43 (41 TA 26y T -- 19-92-9 g [=1°'ca | TA9Z

9L€ 174 011 £0€ U LS 65-91-% s vl | Td9L

o%E e 001 Lee £°0 -- 19-42-9 s o1 | T1DET-M9/6T

(unisaudem
axavmoy| ‘FF21¥D) 1 | Posy| (oo (4.} uoy3 oy 18
oo%) 6% apta sleJ 3jwunoq (21) 2AN3¥ =231102 2738071 -333 119K
g89UpavH -0TY4d -1ng -19014 woa] -12dm3L Jo W] -0 -9H

‘3u09--£3uno) A¥dser UF S[[IA Wol1y 1IIWA JO sogi1wun TwvOyEIqd> pPIIT4--'G 19l

- 62



e

091
78
oYt

8¢¢
e
ont
AN |

Vi d
091
8T
881
07
0zl
[4Y4

961
91
[4%4
oY1
091
9L1
wiy
oyt
002
802

097
89¢
80T
08t
81
082
702
02z
261

e
L=

-l

Tt N T

\‘I‘?‘/d‘d’fﬂﬁ'v L o

N WO o N T

[+ 0]

9.1

99¢
19¢

I8¢

Aze

119
FX4%

izt
LZE
99¢
Zac
Vi x4
XA
[437

XA
(A8
£6¢
(422
S6¢
95t
ot
6%¢
99¢
£8e

1.¢
6%7Y
862
€0t
{0€
95¢€

99¢

99¢
ave

=

V: R

WO e
- - -
—

- ",,_: - = V-

\Y

L B BT =T T

=V

CalTalE M=

=

o
L
k]

—

v

—_-~NO
Vv

(Al Ta Tl o S Ta T B B B B

-

1a

MWWy N 1A

1

N

PS

L
‘g
L |
8%
L §
8]

8]

BT
81
o'ps
8
81

87

7
87
8]
B
87
81
B'L

81
81
51
s

pPsS‘9

9°PS
PS
87

s

THE -ML/0E

1r9¢
105¢

TVEE
110¢
Td0¢€
1162
TNEZ

1422
1102
1081
1091
1091
T8y
rd. |

TRET
Ve
108
TdL
109
196
19%
1az
TAT .
T -M9/0¢

106¢"
TI7E
TN6Z
TRBZ
1092
19€2
THIZ
1061
1aC1-MS/0¢

-~ 63



801 Z1 S VE9€ L 249 19-£2-9 a‘:s 87| 1a2E
82T Y cs 16T 1°> -- 19-£Z-9 1d 9°ps| 1062
i z1 CE 9L1 T -- 19-£2-9 1d ps*s| zdez
911 A < 196 0°1 17 19-£2-9 H'a us| 1asz
9¢1 ZT S £8Y (| -- 19-92-9 1d PS| 1192
TL Y 0L 89 0°S -- 19-42-9 1d PS*9l| INIZ
Z6 Y 0 ZET 1> - 19-42~9 1d PS| TH8T
8Z1 8 q9 AN 1> -- 19-12-9 1d pPS| 13T
0%2 8 08 652 1> .- 19-£Z-9 1d PS| TOEL
6 Y ot r4% 4 1° -- 19-£2+9 1d pS| 1H6
1374 oy €9 892 1 -- 19-£2-9 1d PS| 14Z
4 i 74 101 G -- 19-42-9 1d PS | TNy -MGS/TE
96T Vi 01 © 99g g %5 19-82-9 a 97| THGE
%91 01 ~-- STE 8" V13 LS-91~L a 87| TdSE
r4x4 Y ot TIE 1" 14 19~62-9 S 87| THZE
201 Y 4 16¢€ 1> 8¢ 19-92-9 1d 19| 1092 '
911 9 --- 00¢ | 6S L5-91~L L1d 19| 1092 3
802 ] S SoY 1 9s 19-82-9 S 8| 1a%e ,
Z61 8 0zl 492 T 85 65-91-Y S 87 | ¥NZT
801 '/ 01 LO€ T°> - 19-LZ~9 S 87| TNZT
0T y/ --- 911% g 96 LS-9T-L s sT| ZH1C
#9¢ A 01l L1E A - 19-82-9 1d PS | 1402
802 4 c6 922 T -- 19-82-9 1d ps| 1161
262 8 c9 k4 c* 4e 19-82-9 S 87 | THET
%8¢ 7 A 661 71¢ L -- 19-8Z-9 1d pPS| INZI
ave 71 ] 6€T 9 6S 19-82-9 14 pPS| 1a6
9T 8 c9 LeT 0'1 1§ 6G-91=% 1d PS| THL
96 8 Y4 86 1> 16 65-91-% 1d PS| TN9 -MZ/0€
(umisouldem v €
‘umyo1ed) 10) (‘08) ("00H) (3.) uoT3 a8y e e
bl it nouuu =1 Mvau ajes a3wuoq MMMV ainje -931T0D 21807 | -=-Fao3 Hﬂoa
889UPIVH =0Tyn -1n8g -182Tg I ~J1admag, Jo ajeq =039 -8

*quon-=43uno) iadser U T4 WO I23BM JO FIELTRUER [EITWIYD PIFJI--'G ITYR]



8yl

097
oze

eLl
(44}
88

00T
(474

00T -

9Lt
"l
001
9tT

001
911
911
911
9€£e
08

962
(474
081

70€
8¢
807
r4 94
rAAY
80¢
88¢
791
%8
962

‘88

w0

-e'/gd-qooco

N o o

o1
72
o¥
9t
V(4
91

0¢

<8

orl
¥l

- 06
i 0%
oY
oY
¢l
a¢

oL
17

1]
0%
1)
0s
&9
06
0st
(39

011
c8
001
001
0%
S11
08
8
-1

£62
Lot
991
L0t
TL1
KA XA
£ot
991
(14!
TLE

ctt

AN - -

S =
— v

V-

- ey
TV Ve S A

e G A - O O
Y

[ ]

1d
Td
d
1d

1id
1d
id
1d
1d
1d
1d
1d
d
d

Td
Td
1d
Td
Td

1d

1d
1d
1d
1d
1d
1d
1d
1d
Td
a's

1a

Ps
PS
PS
PS

PS
PS
PS
PS
PS
PS
PS

5°ps
PS
PS

91
pPS
Ps
PS
PS
PS
8]
L |
Ps

PS

PS
ps
PS
pPs
PS
PS
87

PS

THLZ
THOZ
1481
THET

1A 741
1411
VIl
1d6
148
INL
NS
Tda%y
ve
a1 -ML/1E

109¢
106€
162¢
TTIE
1H0E
1V9Z
rA 44
V62
1002

CH6T

. TH6T

THLT
a1
TN9T
14ST
011
14a¢

145

- 65 -

192 -M9/1€ ~ .

TOEL -MS/1E

Y

A



4
=]
[l

771 Z1 0L 95T 1°> -- 19-12-9 1d 9°ps | TA91

022 4 .-~ 181 < 49 86-71-¢ 1d 9°ps | TI91

oYt 8 <S 181 g 8s 19-12-9 14 PS| TMCT

%07 zt Sz 502 1 65 19-12-9 1d PS| THE

o%1 0z 09 1A T -- 19-12-9 1d 9°pPs | 141 -M9/ZE

ZeT Y 0€. 181 g 96 19-42-9 d ps | THSE

991 8 <9 9L1 g 65 19-£2-9 1d PS | Tye

801 ¥y S 11¢ 1 9¢ 19-£2-9 ‘1d 9| 1ove

847 ({74 06 662 0°¢ Ls 19-€2-9 1d Ps | TH0€

082 8 <6 6€2 g 1 5S 19-£2-9 14 9'Ps | 1082

482 4! S11 65T € 8¢ 19-€2-9 14 PS | 1HLZ

9¢ct 91 %Y 89 0% -- 19-1Z-9 14 PS | THOZ

ZsT Y 09 9L1 9 9¢g 19-£2-9 14 Ps | T4z

8%t 8z . | o€t 443 0°¢ 15 19-£Z-9 14 Ps | TO91

z61 2 59 692 1> -- 19-(2-9 1d PS | THST

Ll 95Y 0ST 889 1> 8s 19-12-9 as 8T | 15T

961 00§ SET ¥£8 1> cs 86-21-¢ as 5T | TLST

917 91 06 S6T € -- 19-(T-9 14 PS5 | TRYT

962 43 0S1 992 " Ls 19-£Z-9 14 PS | 1HYT

9127 zZ1 01 06T - T -- 19-12-9 14 PS | TO8 -Ms/2€

ovE 9¢ S1T 9ET 1 -- 19-82-9 1d PS | THSE

48 \/ gs €8 T 65 19-82-9 1d ps | Tase

z61 9t <6 181 > -- 19-82-9 14 PS | TEYE

V43 9¢ <8 6%Z T 9¢g 19-82-9 14 PS | IMZE

89€ Z¢ 61 8Lt z -- 19-82=9 1d PS | 16T

022 42 06 161 T SS 19-82-9 14 PS | 1092

ZLt .02 19 9L1 1> .66 .| 19-12-9 14 .Ps | tawe

821 ¥ oY 91 g0 { '19%,:.{: 19-£2-9 1d PS | INZZ-ML/TE

(unTsandem ¢ B Rt .
oqavmeg| TP | (9 | Cos) [ Coom [ (&) wot3 ey | T®

0oe) B® apIa aje3 ajvuoq uoir aan3e =-29110) 91801 [ -Fa93 TI°M
889UpivH =0TYD -Ing =aeotd =Jadmay Jo e3eq =099 -2 .

<3u0Q~-=£3uno) iadswl uy SI[eA WOIF IOIWA JO

sosLUue [¥OTWRYD PIOTA--°§ ITGVL



[ TN S

%98 41 gee 0zz € -- 19~22-9 1d Ps| Tuee
{x3 0z SET LET 01 V4] 19-2%-9 14 ps| 1a1€E
9L1 C] 01 LET T -- 19-22-9 1d ps| THOE
oyz ., |91 STI 96T z° -- 19-22-9 d PS| TNgy
ZsT | et <8 €8 L §UI< €S 6S-ST-% 1d ps| zulz
881 . .| 9L 08 . TIT 0% 8¢ 65-ST-Y 1d PS| TdLC
081. 0z 1 892 T 96 65-ST-¥ s §1| ZrLZ
802" oz ] oz | .¢cof T LS 65-ST=% s 81| 1LLZ
vz 1 ¥ ¢ | st | T 65 19-22-9 1d Ps| 1asz
891 91 o1 €6 | 0'€ . €S 65~ST-% 1a | Ps| 1a%Z
891 8 <9 CYA SRR & LS 19-12-9 14 ; . Ps| INEZ
967 - 2 STT 061 | §° 8% 19-12-9 1d PS| TKIC
827 21 <6 061 . | 0°T -- 19-12-9 1a PS| TI12Z
’ ' 1

252 zZ1 <1 ooy | T . -- 19-1Z-9 S _ 51| 1002
081 1 o1 e oy 6 19-22-9 s 87| 1881
922 Z1 <1 06¢ i T° 6S 19-22-9 S o7 | INLT-
%91 8 g9 9¢T ¢ 1° -- 19-12-9 . Ps | INCT
002 8 oL c1z | S'€ 16 09-11-§ 1d ' 9°ps | Tayl
z1z 4 08 99T | 0°¢ €S 65-S1-% 1d 9'ps | TENT
(274 0z 001 vz | 02 96 19-12-9 14 i- ps| 14l
TiY 82 144 L1E P81 -- 19-12-9 d PS | Z0&~
961 8z 9 ¥sy . 0°T -- 19-12-9 a 81| TVE
43 9¢ 091 897 ¢ S°1 -- 19-12-9 1a . PS | W
z61 Y ) SS ¥ 0 % 95 19-0Z-9 1d PS| 14T -ML/ZE

] . H

] H
78 W > Pose L1T P> -- 19-€2-9 1d | PS | TNEE
g81 - | 0z | 00T 191 . ¢ i8S 19-€Z-9 d | PS | IVZE
o%e I 4 SRR+ 14 wgz ' 0t ! 9§ 65-91-% 1a PS | €T0€
%81 . I o1 88¢ > | % 19-12-9 s - 8T} ZT0E .
AN/ P8 < 812 S L 6S 65-91-% | S 8T 210€
41 ;91 --- 922 S’z ! S 85-%1-0T | S s1 ! 110€
9L LY i Ot z11 > - 19-€Z-9 1d | 9‘Ps| T8¢
o¢c . 8z 1 oLt ¥z . o'y | 6S 19-£2-9 4|, 9'ps| 1092
88¢ A 16l 181 S -- 65-91-% 14 ! PS | TASZ
A XA 91 011 Qz . S LS 194€Z-9 1d PS | 1912
ove . 8 00T weg | 0T | 88 19-12-9 1a | PS | T9BT~M9/TE

- 67 -



s

el ¥ 592 00% 0 -- 19-12-9 .14 |- 9°PS| THGE=ML/LE
80% h 091 |£: 0% 9¢ 19-12-9 - 1d PS| TOYE
3! 8 44 LeT 1> $9 19-12-9 1d 9PS | THEE
091 - Yy SL 181 A 9 19-12-9 1d | PS| IdZE. . - .-
967 zT Syl §17 L 0'Y 9¢ . 19-12~9 1d . Ps[1dte .~
08" "1 0T ; 081 0zZ “ 0T 1 19-12-9 1d ps| TH6Z-MI/EC
(smysaulem . D B R : R . ! Y
S a2 | Tos) D) en ) wors ..} eBv | e - b
QyR) 9T apIa 238}y I uoay aanje ,uuua.moo 21801 =133 |. TI”M
869UPAVH -0T4D -1ng - - | =18dwa] Jo 9a3®Q - -03p -8R --

*3juod~'=£3uno) 1adsef UE STTIM WOIY Jogkm Jo 8asATPUB TEITWIYD PYTI--'S STIqEL





